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CONTACT ULCER OF THE LARYNX 


CHEVALIER JACKSON, M.D. 
AND 
CHEVALIER L. JACKSON, M.D. 


PHILADELPHIA 


Attention was first called to contact ulcer of the larynx in 1928." At 
that time 217 cases had been observed. Since then, 47 cases have been 
studied ; other observers have confirmed the early observations and have 
added the very important, previously lacking, autopsy data.” The time 
seems to have arrived for a review of the subject. 

The disease, as compared to chronic laryngitis, for instance, cannot 
be regarded as common. In all, 245 cases are mentioned in the litera- 
ture, but this is no criterion of frequency, as the condition is usually 
overlooked. 4 

The disease is a superficial ulceration occurring on one or both sides 
of the larynx posteriorly, the ulcerated surface coming in contact, on 
phonation, with the same region on the opposite cord, the latter being 
ulcerated or not, according to whether the ulceration is unilateral or 
bilateral. 

ETIOLOGY 

Age.—Contact ulcer is particularly a disease of adult life. So far, 
only one patient in our experience was a child, a boy aged 10 years. 

Sex.—As stated by one of us (C. L. J.**) “sex constitutes an etiologic 
factor that cannot be ignored; all these ten patients were men.” Of 
106 cases in which sex was recorded, or indicated by the name, 98 


Read before the Section on Laryngology, Otology and Rhinology at the Eighty- 
Sixth Annual Session of the American Medical Association, Atlantic City, N. J., 
June 14, 1935. 

1. Jackson, Chevalier: Contact Ulcer of the Larynx, Ann. Otol., Rhin. & 
Laryng. 37:227 (March) 1928. Jackson, Chevalier, and Jackson, Chevalier L.: 
Contact Ulcer of the Larynx, in Jackson, Chevalier, and Coates, George M.: Nose, 
Throat, and Ear and Their Diseases, Philadelphia, W. B. Saunders Company, 1929, 
p. 807. 

2. (a) Peroni, Achille: Contact Ulcer of the Larynx: Pathologic Observa- 
tions, Arch. Otolaryng. 17:741 (June) 1933. (b) Imperatori, Charles J.: Con- 
tact Ulcer of the Larynx: Report of a Case, Laryngoscope 43:933 (Nov.) 1933. 
(c) Jackson, Chevalier L.: Etiology and Treatment of Contact Ulcer of the 
Larynx, ibid. 43:718 (Sept.) 1933. (d) Jackson, Chevalier: Peroral Endoscopy 
and Laryngeal Surgery, St. Louis, The Laryngoscope Company, 1915. (This 
book is out of print, but is in most libraries. The French translation, entitled 
“Endoscopie et chirurgie du larynx” is still obtainable from the publisher, Gaston 
Doin, Paris). 
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patients were men. The “throaty” voice, more frequent use of alcohol 
and tobacco and more violent vocal efforts by men might be related 
factors. 

Occupation.—The patient’s occupation has been noted ** as bearing 
on the etiology of contact ulcer, especially in connection with the amount 
of use of the voice that is required. Dust and atmospheric conditions 
that are irritating to the laryngotracheal mucosa and are incidental to 
certain occupations may be etiologic factors, but additional clinical data 
are required before they can be regarded as causative. Under the head 
of occupation may be included parents who think that it is necessary 
to shout at or talk loudly to children and also relatives who are con- 
stantly talking to deaf persons. 

Vocal Abuse.—The chief active etiologic factor is undoubtedly vocal 
abuse. Contact ulcer is practically always found in persons who use 
the voice excessively. In this connection it must be remembered that 
tolerance to any etiologic factor is subject to wide variation ; hence what 
would constitute vocal abuse for one person might be well within the 
limits of tolerance for another. An additional point to remember is 
that the statement of the patient in these cases is often absolutely unre- 
liable. For some uncertain reason a person who talks incessantly when 
he is awake will assert positively that he talks very little. A “throaty” 
method of phonation has been noted in many of our patients, and doubt- 
less it increases the ill effect of vocal abuse. In this connection the 
extreme rarity of contact ulcer in women is interesting because women 
rarely have the rough “throaty” type of phonation. 

Trauma of the Hammer and the Anvil—The location of the ulcer, 
usually in the cartilaginous glottis, the necrosis of the vocal process of 
the arytenoid cartilage so commonly associated and the constant asso- 
ciation with vocal abuse point to the constant hammering of one 
arytenoid cartilage against the other as the chief mechanical cause. The 
mucosa is constantly traumatized in a way that may be metaphorically 
described as being between the hammer and the anvil. The pinching 
may cause necrosis of the epithelium or may introduce infective agents 
under the epithelial barrier. Three additional perpetuating factors enter 
when the tip of the vocal process of the arytenoid cartilage becomes 
necrotic: (1) The roughened surface of the cartilage becomes poten- 
tially a greater traumatic agent; (2) necrotic cartilage is very slow in 
its reparative process, and (3) the surrounding ulcer cannot heal until 
after the necrotic cartilage is completely healed. 

Necrosis and Repair of Cartilage ——As noted in the preceding para- 
graph, the necrotic tip of the vocal process is a perpetuating factor. The 
reparative processes of cartilage are poor. It is true that one can trans- 
plant cartilage successfully under aseptic conditions, but in infected 
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areas trauma to cartilage and perichondrium results in slow healing ; 
reparative processes are retarded by exuberant, flabby granulations that 
persist so long that they become epithelialized and more or less organ- 
ized; they then constitute granulomas, such as are often seen in the heal- 
ing of the divided thyroid cartilage in laryngofissure.*" 

Paralysis of the opposite cord seemed an important factor in the 
trauma in 1 case (fig. 2, 16). Though a single instance as regards 
the paralysis, it seemed to emphasize the importance of trauma as of 
the type we have designated as the hammer and anvil. 

Suppurative Foci in Tonsils and Sinuses.—Diseased tonsils and 
chronic suppurative disease of the nasal accessory sinuses were present 
in many cases but not in all. It is logical to suppose that if present 
they would be contributory causes, but their absence in typical cases 


would indicate that they are not essential etiologic factors. Peroni, who 
is a very careful observer, found disease of the sinuses in all of his 17 


cases.*" 

Acute Infections of the Respiratory Tract.—Nearly all patients date 
the onset of the laryngeal symptoms from ‘ta cold” or from influenza. 
Just how important a bearing this may have on etiology is doubtful, 
as patients with cancer of the larynx or recurrent paralysis from 
aneurysm, for instance, express the same idea. It is probable, however. 
that in some cases the accompanying cough may increase the trauma 
of the blast as well as of the hammer and the anvil and thus help to 
destroy a spot of epithelium or to introduce infections under the epithelial 
barrier. The mucosal inflammation is not worse at the site of contact 
ulcer than elsewhere, but it here has added to it the trauma of the ham- 
mer and the anvil. Be these things as they may, the clinical fact remains 
that in most cases the patient dates his trouble from an acute infection 
of the respiratory tract. 

Specific Infections —These infections cannot be regarded as proved 
causes of contact ulcer. The Vincent’s organism was rather infrequently 
found, but in other cases it was absent from all of a large number of 
smears. Spirochetes were present in many cases, which when added 
to the cases of Vincent’s infection constituted the largest group (85 
per cent). Mixed pyogenic organisms were too few in number, except 
in cases in which there was an abundant flow of pus from associated 
pulmonary disease, to be regarded as causative. The organisms of tuber- 
culosis and syphilis were not found even in patients who had these spe- 
cific infective processes active in the neighborhood of the ulcer or in 
remote locations. Much work remains to be done in the bacteriologic 
study of contact ulcer. 

Oral Sepsis ——Since oral sepsis is such a constant factor in all 
inflammatory diseases of the larynx, it must be included here, thougii 
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it was not conspicuously present in some of the cases. Of course, it 
cannot be said that any mouth is free from sepsis. The secretions of 
the mouth enter the larynx of nearly every one every night during 


2d 


sleep. 


Cough.—In some cases cough may be a traumatizing factor in the 


etiol gy. 


Tobacco and Alcohol—Only one observer ** has recorded the use 
of alcohol and tobacco as a factor in the production of contact ulcer. 
The relative rarity of such habits in women coincides with the clinical 
fact of the rarity of the ulcer in the female sex. In the case of tobacco 
it is the smoke laden with empyreumatic oil of tobacco and not the 


nicotine that is irritating, and the irritation is nearly as great from 


breathing a tobacco-smoke laden atmosphere as if the patient were 
smoking himself. In the case of alcohol it is the vasodilator engorge- 
ment of the mucosal capillaries rather than the entrance into the larynx 
of the alcoholic beverage itself that produces the pathologic changes 
ordinarily noted in patients addicted to its use. 


Chronic Laryngitis —This condition was present in a large propor- 


tion of cases. 


APPEARANCES 


LARY NGOSCOPIC 


Mirror Laryngoscopy.—The image seen in the mirror is well illus- 


trated in the color plates, made from sketches in color crayon and 


selected from a large number as typical of contact ulcer. In general, 


the appearances may be described as those of a superficial ulcer with 
usually a tiny point denoting the ulcerated tip of the arytenoid cartilage. 
Surrounding the ulcer is a zone of inflammatory mucosa, but the edges 


of the ulcer are sometimes grayish, and often its general color is that 


of the surrounding mucosa. Since the ulcer is on a surface the plane 


of which is angular from 15 to 30 degrees to that of the visual axis, 


it is seen more or less on edge. In many cases a tumor-like granuloma 
springs from the bed of the ulcer; usually it is seen to be epithelialized 


and is not merely an exuberant granulation. In some cases the granu- 
loma of one side fits into a cuplike granuloma of the other side ; in other 


cases it fits into the depressed bed of the ulcer. 


Direct Laryngoscopy.—Through the direct laryngoscope the ulcer is 
seen to be even more superficial than it appears to be on mirror laryngo- 


scopy. Palpation with the closed laryngeal forceps shows the absence 
of infiltration in either the edges or the bed of the ulcer. The necrotic 
tip of the vocal process of the arytenoid cartilage is palpable with the 


forceps, but a better way to discover its presence is by palpation with 


a dry, cotton-wrapped applicator; the roughness of the necrotic point, 
The nipping off of 


even though tiny, can be felt to catch the cotton. 
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a granuloma conveys a characteristic lack of sensation. With the cupped 
forceps there is no sense of the forceps’ having grasped anything, and 
likewise there is no sense of pulling when the forceps is withdrawn. 
The contrast with the firmer tissue seen in cases of pachyderma, for 
instance, is marked. A great advantage of direct laryngoscopic inspec- 
tion is that the involved surface can be brought with the mouth of the 
tube to a position approximately vertical to the visual axis; this permits 
one to look directly into the bed of the ulcer instead of getting a view 
more or less on edge, as is the case with mirror laryngoscopy. 


PATHOLOGY 


The gross pathologic appearances of contact ulcer as seen in the 


living person are shown in the color plates and are described in the 
legends thereto as well as in the paragraph on the laryngoscopic appear- 
ances. Specimens of tissue in a large number of cases showed character- 
istic changes of chronic inflammation and superficial ulceration. In 
marked contrast to the appearance in cases of pachyderma there was 
little building up of the epithelium, no epidermoid changes, no sharp 
demarcation and no dendritic or papilliform arrangement between the 
epithelial and the subepithelial tissue. The inflammatory infiltration was 
chiefly around the mucosal glands, with some cellular and serous exudate 
in the lymph spaces. Granulations and necrotic tissue form a thin layer 
in the bed of the ulcer. The tumor-like formations when removed show 
typical structure of chronic nonspecific granuloma (cases 11 and 14). 
They probably arise from or near the perichondrium of the vocal 
process ** and are similar to those seen in other regions in which there 
is infective inflammation or perichondrium with unhealed cartilage, as, 
for instance, after laryngofissure. Though there are perichondritis and 
necrosis, these processes in cases of contact ulcer seem almost always 
to be localized in an extremely small area; there is in most instances no 
tendency for them to spread to the body of the arytenoid cartilage ; 
consequently one rarely sees edema of the arytenoid eminence or of the 
aryepiglottic fold. In fact, the only cases of such extensive involvement 
in patients coming to our clinic were the result of ill advised aggressive 
surgical measures. Involvement of the crico-arytenoid joint by exten- 
sion has not occurred in any of our cases. Autopsies have not been 
available in our clinic because the disease is not a fatal one. It remained 
for our associate, Dr. Achille Peroni, to discover in 2 instances, in 
the Istituto di Anatomia Patologica, Universita di Milano, typical 
examples of contact ulcer in the cadavers of patients dead of other dis- 
eases. The observations have been carefully described and well illus- 
trated in an article published in the Arcuives.** 
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EXPLANATION OF PLate I 


Fig. 1—Eight cases of contact ulcer of the larynx as seen by mirror laryngo- 
scopy. J, contact ulcer in a woman aged 38, who was an inveterate conversation- 
alist. There was no improvement because of lack of vocal rest. Sinus disease was 
an associated condition. 2, contact ulcer in a man, an instrumental musician, aged 
32. He smoked from 50 to 60 cigarets daily. An excavated ulcer was seen on 
the right cord; in its bed denuded cartilage was revealed by the catching of the 
cotton on a cotton-wrapped applicator. On the left cord was seen an elevated 
granuloma that fitted into the bed of the ulcer of the opposite lesion. No focal 
infections were noted. 3, bilateral contact ulcer in a man, aged 41, a huckster, who 
was a heavy smoker but used no alcohol. On the left cord was seen a granuloma, 
smooth and epithelialized; on phonation, it fitted into the elevated ulcer on the 
right cord. Near the center of this ulcer one could feel with cotton denuded carti- 
lage of the vocal process of the arytenoid cartilage. No focal infections were 
noted. 4, bilateral contact ulcer in a man aged 47, a laborer and foreman of 
laborers. A granuloma was present on each side; both were epithelialized and 
covered the necrotic tip of the corresponding vocal process of the arytenoid car- 
tilage. 5, bilateral contact ulcer in a salesman aged 44. A small granuloma was 
present on the left cord, covering the tip of the vocal process of the arytenoid 
cartilage; there was a red zone surrounding the ulcer. On the right side was seen 
an early stage of contact ulcer; there was a reddish zone surrounding a small, 
slightly depressed area of erosion where the epithelium was gone. The patient 
attributed hoarseness and pain to grip six months before. Previous medical history 
included Vincent’s angina, ethmoiditis, diseased tonsils and tracheitis. Cancer was 
suspected by the referring laryngologist. 6, the larynx of the same patient, seen six 
weeks later. The granuloma on the left cord had increased in size, and a 
granuloma had appeared on the left cord opposite the one on the right. 7, the 
iarynx of the same patient, six months later. The granulomas had shrunken 
slightly, and disappearance had begun. 8, the larynx of the same patient. The 
granulomas are gone, and the ulcers are diminishing in size. In about ten months 


healing was complete, and there has been no recurrence. The treatment consisted 


in removal of the granulomas, a regimen of silence, the use of autogenous vaccines, 
ultraviolet ray therapy and neoarsphenamine and potassium iodide (no syphilitic 
element in the case) and attention to the sinus disease. 
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EXPLANATION OF PLATE II 

Fig. 2—Contact ulcer of the larynx in eight patients as seen by mirror laryngo- 
scopy. 9, bilateral contact ulcer in a man aged 62, who habitually talked all the 
time he was awake; he was a moderate smoker. The symptoms were hoarseness 
and some pain extending to the right ear. On the right was seen projecting the 
necrotic tip of the vocal process of the arytenoid cartilage; on phonation it fitted 
into a depressed ulcer on the opposite cord; in this ulcer also there was a necrotic 
tip, but the necrotic point was not visible in the mirror. Complete recovery 
occurred in about a year with a regimen of silence, the patient writing everything 
he had to say, and discontinuance of the use of tobacco. No local treatment was 
administered to the larynx. Ethmoiditis received appropriate treatment by the 
attending laryngologist. J0, bilateral contact ulcer in a talkative salesman, aged 46. 
There was a large granuloma on the right cord which had led to a diagnosis of 
cancer and to advice, by a laryngologist, that total laryngectomy be done. Removal 
of the granuloma and two recurrences, with a regimen of silence, the patient writ- 
ing everything he had to say, ended in permanent cure. The only symptom was 
hoarseness. Postnasal dripping was noted, for which the patient was sent to the 
referring rhinologist. //, bilateral contact ulcers in a man aged 51, of varied 
occupations. He did not use alcohol; the use of tobacco was not recorded, and he 
seemed not unduly talkative. The symptoms were hoarseness for many years 
and pain in the larynx for the past six months. The ulcer on the left cord was 
filled with a granuloma; on phonation it fitted into the bed of the ulcer on the 
right. In the latter the cotton-wrapped probe revealed a point of necrotic cartilage. 
The patient improved on a regimen of silence, but was not entirely well when 
last seen. J2, a woman, aged 42, the mother of nine children at whom she said she 
“had to yell all the time,” had a cupped ulcer on the left cord into which, on 
phonation, fitted the granulomatous ulcer on the left side. A necrotic point could 
be felt in the left ulcer with a cotton-wrapped probe. The patient claimed that 
she was unable to follow a regimen of silence. Her condition was improved. No 
focal infections were noted. /3, bilateral contact ulcer in a physician and lecturer, 
aged 44. He did not use tobacco and alcohol only moderately. The symptoms 
were hoarseness, pain referred to the left ear and cough. A large granuloma was 
seen on the left ulcer, and a smaller one on the right; both were at the usual site 
of contact ulcer. No focal infections were noted. 14, the larynx of the same 
patient as shown in the preceding illustration, two months later. The ulcer on the 
right had almost completely healed; the bed of the ulcer on the left was filled 
with a nodular exuberant granuloma. /5, the larynx of the same patient four 
months later. The ulcers were covered with small red granulations. Healing 
followed. The total duration of the ulcers was probably about two years. Treat- 
ment consisted of the removal of the granulomas and a regimen of silence. /6, 
contact ulcer with unilateral recurrent paralysis in a farmer aged 62. On the 
posterior end of the freely movable right cord there was a cupped ulcer that on 
phonation covered the vocal process of the cadaveric left cord. In the bed of the 
ulcer a point of necrotic cartilage could be felt. Hoarseness was probably due to 
recurrent paralysis following neurosurgical operation for aural vertigo. Other 
symptoms were pain and irritation in the throat. The patient was a heavy smoker, 
and said that he used alcohol moderately. No focal infections were noted. To 
look at the laryngeal image in this patient gives one a clear conception of trauma 
as an etiologic factor, especially the trauma we have described as like “the 


hammer and the anvil.” 
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SYMPTOMATOLOGY 


The chief symptoms of contact ulcer are hoarseness and a constant 
desire to clear the throat to improve the phonation. The impairment 
of voice may be so slight as to be uncertain or an extreme huskiness 
that causes great anxiety. A large granulomatous mass protruding from 
the ulcer may render phonation difficult. Pain is unusual, but it does 
occur in some cases, and sometimes it is noted as radiating to the ear. 
In a few instances sharp, stabbing pain has been felt in the larynx. 
More often the subjective sensation is rather that of a tickling or a 


Fig. 3 (case 14).—Histologic section in a case of contact ulcer: a, the bed of 
the ulcer (the extreme shallowness is typical); b, the edge of the ulcer; c, epi- 
thelial hyperplasia, with no evidence of a malignant process, and d, post- 
inflammatory organized tissue. 


slight stinging sensation. Many of our patients have complained of 
a tired feeling and aching in the throat after prolonged talking. This 
was accompanied by increased hoarseness. Subjective symptoms may 
be entirely absent. Cough is often present, though it probably is not 
excited by the ulcer itself. A number of our patients have complained 
of being wakened at night choking and coughing with secretions in the 
larynx. These are probably salivary and nasal secretions carrying infec- 
tions and consequently are of importance etiologically, but their getting 
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into the larynx and causing the patient to cough and waken is not a 
distinctive symptom of contact ulcer ; it occurs to every one occasionally. 
Tenderness on pressure externally on the larynx was present in a few 
instances; it disappeared after cure of the ulcers in almost all cases 
that could be traced. 
DIAGNOSIS 

The symptomatology of contact ulcer is useless for diagnosis. Mirror 

inspection is usually efficient ; in some cases a proper inspection can be 


b a b 


Fig. 4 (case 14).—Section of tissue from a contact ulcer of the larynx: a, 
the gap where the necrote tissue fell out of the section; b, calcified cartilage 
(not ossified) ; c, perichondrium, and d, organized postinflammatory tissue. 


obtained only by direct laryngoscopy. The appearance by both methods 
of examination has already been described. 

Tuberculous Ulcers —These ulcers are not limited to the area 
mentioned for contact ulcer; the accompanying pallor of the mucosa, 
the turban epiglottis, the pyriform aryepiglottic folds and the inter- 
arytenoid ulcer give a picture that in no way resembles that of contact 
ulcer. We have a number of times seen typical contact ulcers occur in 
patients who also had ulcerative tuberculous lesions in other parts of 
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the larynx. In every case biopsy showed the contact ulcer to be non- 
tuberculous. In one of Peroni’s cases * thorough histologic examina- 
tion showed the contact ulcer to be uninvolved in the tuberculous process. 
The exclusion of pulmonary tuberculosis is a strongly positive sign in 
ruling out a diagnosis of laryngeal tuberculosis. 

Systemic Syphilis —The exclusion of systemic syphilis by serologic 
tests is now dependable, though even if the tests were positive the appear- 
ances, to any one familiar with syphilitic laryngeal ulceration and with 
contact ulcer, would be sufficient to prevent one’s being misled. In 
case of doubt, however, the therapeutic test could be applied. In the 


B B 


Fig. 5 (case 11).—Histologic section from a case of contact ulcer. 4 indicates 
the ulcer which is folded by contraction from immersion in a fixative; B, epithelial 
hyperplasia (nonmalignant), and C, inflammatory infiltration of the chronic type. 


absence of systemic treatment the syphilitic ulcer is such an aggressive 
major type of process that it could not be confused with the small, super- 
ficial contact ulcer that remains unchanged for months. When the ulcer 
follows the breaking down of a gumma, as it usually does, the contrast 
is even greater. Biopsy will usually show suggestive, but not con- 
clusive, evidence of syphilis in the vascular and perivascular changes. 
Malignant Disease-—Biopsy may be necessary to exclude a diagnosis 
of malignant disease of the larynx, though the appearance of contact 
ulcer on direct laryngoscopy is not similar to that of carcinoma, sarcoma 
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or endothelioma. Many patients have been sent to our clinic with lesions 
that in the mirror suggested malignant conditions. Direct laryngoscopy 
was usually sufficient for exclusion of malignant disease, but in a few 
instances biopsy was required for certainty. In 2 instances we saw a 
malignant process occur secondary to a contact ulcer. Necrosis of the 
tip of the vocal process is characteristic of contact ulcer; it does not 
occur in cancer of the larynx until so late that the appearances are unmis- 
takably those of a malignant growth. But extensive consideration of 
differential diagnosis seems unnecessary, because if there is any suspicion 
whatever of malignant disease biopsy should be resorted to at once; it 
is the final arbiter. 

Benign Growths.—These growths are closely simulated by the granu- 
lomas that form on contact ulcers, as seen in the color plates. No hesi- 
tation should be felt in dealing with such cases; removal is usually 
required for treatment anyway, and the histologic examination will 
exclude papilloma and all other benign conditions. We have seen a 
case of papilloma in the anterior commissure with, independently, a con- 
tact ulcer in the usual posterior location. 

Pachyderma Laryngis.—This condition differs in gross appearance as 
well as histologically from contact ulcer. As seen in the mirror, there is 
noted a thickening between the arytenoid cartilages, extending forward 
onto the posterior ends of the vocal cords more or less symmetrically on 
both sides and encroaching on the lumen of the glottis. The mass of thick- 
ening conveys the impression of firm tissue as it wrinkles on phonation, 
and it is obvious that the posterior thickening is interfering with the 
close approximation of the cords. Motility is often impaired by mechani- 
cal interference of the thickenings. The surface is not ulcerated or even 
eroded. The most marked difference is seen on direct laryngoscopy and 
especially on palpation with the closed forceps; this demonstrates the 
characteristic thickening in cases of pachyderma. Sometimes in such 
cases there is a cupping on one or both sides, but on direct laryngo- 
scopy no point of necrotic cartilage is to be found in the cup, nor is 
the bottom of the crater-like depression ulcerated. No one who has 
ever felt the firmness of the skin in the taking of a specimen in cases 
of pachyderma and who has also nipped off the granulomas from a con- 
tact ulcer would ever confuse the two diseases. The granulomas of 
contact ulcer convey no sensation to the forceps, either of grasp or of 
pull. The differences between the histologic appearance in cases of 
pachyderma and the histologic appearance in cases of contact ulcer are 
herein mentioned in connection with the pathologic process. 

Biopsy.—This procedure is always justifiable when there is any 
doubt as to diagnosis. In this way diagnosis of pachyderma, carcinoma, 
papilloma and other benign growths and of tuberculosis may be excluded. 
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Syphilitic vascular and perivascular changes are characteristic when 
present, but their absence is not conclusive. If no condition other than 
contact ulcer is found excision of the ulcer may be beneficial therapeu- 
tically and may even be curative if neatly and carefully done, provided 
the patient remains silent until healing has taken place. 


PROGNOSIS 


There is no danger to life from contact ulcer. Permanent impair- 
ment of the voice will ensue if vocal abuse is continued and the ulcer 
allowed to run on indefinitely. As to cure, the prognosis depends alto- 
gether on the faithfulness with which the regimen of vocal rest is obeyed. 
A long time is required even under the best conditions. Recurrences 
are likely if the old, bad habits are resumed. Malignant disease has 
occurred as a sequel but is rare, there being only 2 cases, so far as 
known, in 245 of contact ulcer. 


TREATMENT 


Regimen of Silence-—Fundamental to all treatment is vocal rest. 
Continuance of vocal abuse will inevitably render all other treatment 
futile. The patient should write everything he has to say except for 
about twenty words daily spoken in a low tone in a quiet place. To 
give any such general instructions as “don’t talk so much” or “rest your 
voice” is to waste time. Any compromise on the regimen of silence 
will proportionately prolong the treatment. A good plan when the 
patient can afford it is to start on a long sea voyage and make no 
acquaintance on shipboard. Travel and residence where the patient is a 
stranger render silence more easily enforced and less irksome to the 
patient. At first thought it would seem a simple matter to enforce 
silence, yet many a patient who would unhesitatingly submit to any 
operation will complain bitterly at the regimen of silence and will be 
lax in following instructions. The greatest difficulty in enforcement 
arises from the necessarily long duration of the silence. From six 
months to a year, or sometimes longer, is required. This long duration 
is the reason for allowing the twenty words a day; a little daily move- 
ment prevents degeneration of the laryngeal muscles. 


Injurious Method of Phonation—When a patient is again permitted 
to talk he must commence with, say, one hundred words a day and grad- 
ually increase the amount each month. It is most important to see that 
his method of phonation is the least injurious possible. If, as is often 
the case, his voice was “throaty,” that is to say, of the deep, sonorous 
kind that makes the larynx vibrate, he must be taught the conception 
that he is to use the light “head tones,” i.e., to form the sound “high 
up in the head.”” Of course, the column of air is set in vibration chiefly 
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by the larynx, but the conception enables the patient to overcome the 
deep vibratory phonation that is so injurious to the larynx. He should 
be instructed to talk in a low tone and always in a quiet place. The 
voice should be low as to loudness but not low in pitch; high-pitched 
tones should be avoided also. He should never attempt to talk in a 
conveyance of any kind or even in the street. Talking against a noise 


is one of the commonest forms of vocal abuse of the larynx. 


Focal Infection —Oral hygiene is indicated on general prinicples ; 
so also is elimination of infective foci in the tonsils, the sinuses and 


the dental region. 

Local Medicinal Treatment.—This type of treatment is useless and 
is often worse than useless. Silver nitrate has done much injury to 
the larynx and is extremely harmful in these cases. Other local appli- 
cations, if used at all, should be nonirritating and in the form of an 


inhaled spray, preferably in an oily medium. 


Climate.—A warm moist seashore climate is helpful; the patient gets 
the ozone, chlorine and vapor of salt water, all warmed by sunshine, 
with every breath he takes. The dry climates beneficial for tuberculosis 


are irritating to the larynx. 

Surgical Treatment.—The precision of direct laryngoscopy is invalu- 
able. A granuloma should not be cauterized but should be nipped off, 
with cupped forceps, flush with the surface. In some cases nipping off 
the neurotic tip of the vocal process of the arytenoid cartilage will pro- 
mote healing. If there is any suspicion that the ulcer may be malignant 
it can be superficially removed for histologic examination ; occasionally 


in nonmalignant cases this removal has resulted in cure of the contact 


ulcer. Of course, in such cases it is necessary for the patient to be 


silent during the healing process, as after any other laryngeal operation 
If the period is prolonged, fifteen or twenty words a day may be 
allowed. Extreme delicacy of touch is imperative in dealing with contact 
ulcer. Complications will follow radical work. In one case that we 
observed, the whole arytenoid cartilage had been bitten and torn off. 
The benign character of the lesion and the delicate character of the 


larynx must be constantly in the mind of the operator. 


Curettage.—This method of treatment is usually less desirable than 


the use of the cupped forceps. 


Cautery.—It is possible for a very skilful, precise and gentle operator 
to touch a granuloma with the galvanocautery and limit his application 
to the granuloma, but as a rule it is safer to use the cupped forceps. 
Certainly any cauterization of the bed of the ulcer is absolutely contra- 
indicated because of the superficial character of the lesion and 
the proximity of the crico-arytenoid joint, and especially because of the 
extremely thin layer of tissue covering the perichondrium of the 
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arytenoid cartilage. Patients have come in with huge sloughing areas, 
perichondritis, stenosis and an almost ruined larynx as the result of 
indiscriminate, severe cauterization of what seemed to have been a 
little superficial contact ulcer. Silver nitrate and other chemical caustics 
usually cause spreading of the ulcer and new granulomas in new 
locations. 

Autogenous |accines.—In some cases autogenous vaccines prepared 
from smears taken from the ulcers and in some instances from excised 
ulcers have seemed beneficial. 

Other Therapy.—Specific infections should, of course, receive appro- 
priate treatment. Usually the treatment of contact ulcer is the proper 
one for the local manifestation of the general disease, such as syphilis 
and tuberculosis. 

Vincent’s infection requires the administration of neoarsphenamine. 


ASSOCIATION WITH OTHER DISEASES 


Contact ulcer as a nonspecific process is occasionally, in our experi- 
ence, associated with tuberculosis of the larynx. We have seen it heal 
while the tuberculous process was unaffected by the regimen of silence. 
In 1 case of contact ulcer syphilitic ulceration was present in the soft 
palate. The palatal lesion healed after two months of energetic systemic 
treatment ; the contact ulcer required six months of silence. Malignant 
disease is occasionally intercurrent, possibly a sequel ; we have seen such 
a sequence in 2 cases. Contact ulcer in our experience has been seen 
frequently, but not constantly, associated with chronic laryngitis, chronic 
tracheitis, chronic sinusitis and chronic tonsillitis. In a number of 
instances the patient thought the laryngeal symptoms dated from acute 
tonsillitis. 

Sequelae.—Contact ulcer when uncomplicated heals without notice- 
able scarring. If an ulcer is excised a slight cicatrix may be found, but 
no scarring results from the removal of the granuloma. No stiffening 
of the crico-arytenoid joint results unless there has been arthritis or 
aggressive surgical measures have been employed. 


REPORT OF CASES 


A brief summary of 10 cases is given in the description of the color 
plates. The following may be cited additionally as typical examples. 


Case 11.—Bilateral contact ulcer. 

A man, aged 55, a registrar in a dispensary, had to use his voice considerably, 
especially in talking to many patients with deafness. He was an excessive user 
of tobacco and of alcohol; the use of the latter was claimed to be less in recent 
years. He had sinusitis and diseased tonsils. Hoarseness started with “a cold” 
six months before examination. Mirror laryngoscopy revealed a bilateral contact 
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ulcer, which was larger on the right side. There was improvement after excision 
of the ulcer. The patient was sent back to the referring rhinologist for treatment 
of the diseased sinuses and tonsils. The excised ulcerated tissue was examined 
histologically by Dr. Frank Konzelmann of the department of pathology of the 
Temple University Hospital. His report follows: There was a_ rather 
dense supportive structure covered completely by squamous epithelium. The 
epithelial layer was characterized by many small finger-like projections into the 
supportive stroma. In the latter beneath the basement membrane were mono- 
nuclear cells, plasma cells predominating. 


Case 12.—Unilateral contact ulcer. 


A man, aged 60, a fireman, was subject to asthma and hay fever. His father 
died of tuberculosis. The patient was talkative and a large consumer of beer; the 
use of tobacco was unrecorded. There was postnasal dripping. Hoarseness, pain, 
soreness and dryness “in the throat” started two months before examination. The 
attending laryngologist suspected that the condition was carcinoma of the larynx. 
Mirror laryngoscopy showed a large contact ulcer on the left side and a small 
swelling of unbroken mucosa on the right. Cure resulted after excision by the 
referring laryngologist, followed by a regimen of silence. The excised tissue was 
found to be inflammatory; there was no evidence of malignancy. 


13.—Unilateral contact ulcer. 

A physician and lecturer, aged 38, who was not a user of either tobacco or 
alcohol, gave a history of an oral attack of Vincent’s infection and disease of the 
lingual tonsil. Hoarseness and pain on the right side of the throat, especially on 
swallowing, began as “a cold” one month before examination. Mirror laryngoscopy 
revealed a contact ulcer and diffuse chronic laryngitis. Cure followed treatment by 
excision, a regimen of silence, warm, moist, seashore climate and, later, training in 
a less injurious method of phonation. The chronic laryngitis was treated by mild, 
unirritating inhalations supplementing the other treatment. 


Case 14.—Unilateral contact ulcer. 


A telegraph operator and tower man, aged 60, who did not use either alcohol 
or tobacco, had hoarseness and pain in the right side of the face and right ear of 
about two years’ duration. No focal infection was discovered. Mirror laryngoscopy 
revealed an ulcer with a whitish, projecting covering on the vocal process of the 
right arytenoid cartilage. Complete healing followed direct laryngoscopic excision. 
The excised tissue was reported on by Dr. Frank Konzelmann as follows: The 
specimen consisted of several small fragments; one was entirely cartilage, and the 
others were dense connective tissue supporting a number of mucous glands. In 
this tissue there were dense fibroblastic proliferation and moderate mononuclear 
infiltration. In one fragment the surface epithelium suffered an interruption. The 
connective tissue at this point was infiltrated by many cells; some were large oval 
elements that occurred loosely in formation of tubules, and there were also poly- 
morphonuclear leukocytes. There did not seem to be any malignant epithelial 
proliferation. The histologic diagnosis was chronic inflammatory tissue with 
ulceration. 


Case 15.—Contact ulcer, unilateral. 

A publisher, aged 53, talkative, had intermittent hoarseness with a subjectively 
“sore” larynx, slight cough and “clearing of the throat” for three months, which 
recently became constant, following a “cold.” No focal infections were noted. 
Mirror laryngoscopy revealed a superficial ulcer surrounding the whitish necrotic 
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tip of the vocal process of the left arytenoid cartilage. A regimen of silence and 
climatic treatment were advised. Cure resulted. 

Case 16.—Bilateral contact ulcer. 

A sales manager, aged 53, talkative, had a slight huskiness, aching in the 
throat, “tired throat after a day’s use of voice” and tenderness on pressure on 
the larynx. Mirror laryngoscopy revealed a pair of contact ulcers surrounding the 
tips of both arytenoid cartilages; only the left one was necrotic; a granuloma 
sprang from this left ulcer. Improvement followed slight diminution of vocal 
abuse; a regimen of silence was deemed impossible by the patient. 

Case 17.—Contact ulcer, unilateral. 

A physician, aged 67, talkative and a football enthusiast, suffered from hoarse- 
ness and “clearing of the throat” for five or six months; the symptoms were 
intermittent and slight until six weeks before examination. There was postnasal 
dripping. Mirror laryngoscopy showed a typical contact ulcer surrounding the 
necrotic tip of the left arytenoid cartilage, with a granuloma springing from the bed 
of the ulcer. Cure followed treatment by a regimen of silence and a change of 
climate. 

Case 18.—Bilateral contact ulcer. 


A business man, aged 53, talkative, complained of hoarseness and soreness of 
the throat (relieved by eating) since an attack of acute septic tonsillitis six weeks 
before examination. There was moss-agate tracheal sputum. Sinus disease and 
gassing during the war probably gave rise to chronic laryngotracheitis ; these, along 
with tonsillitis, were possible factors in the production of contact ulcer. Mirror 
laryngoscopy showed superficial ulcers over the vocal process of both arytenoid 
cartilages; the ulcerated areas were almost coalesced. Cure followed a regimen 
of silence carried out during foreign travel. 


CONCLUSIONS 


1. Contact ulcer of the larynx is a disease characterized by a dis- 
tinctive location, etiology, pathologic process, course and interminable 
duration unless it is recognized and properly treated. 


2. It is usually overlooked; when seen, it is usually mistaken for 
cancer or tuberculosis. 


3. The exciting cause is vocal abuse. The perpetuating cause is 
necrosis of the tip of the vocal process of the arytenoid cartilage located 
in the bed of the ulcer. 


4. The diagnosis is made by mirror examination, by direct laryngo- 
scopy and, rarely, by biopsy. 

5. The regimen of silence is the most important part of treat- 
ment. If the talkative patient cannot be controlled he will frustrate all 
efforts to cure the condition. Excision of accompanying granuloma is 
sometimes necessary, and in some instances the ulcer itself may require 
excision. These measures, however, must be carried out with extreme 
neatness and delicacy, or irreparable damage may be done. Silver 
nitrate and other similar local applications are worse than useless. 
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INFLUENCE OF ANATOMIC STRUCTURE IN 
DISEASES OF THE NOSE AND EAR 


EMANUEL U. WALLERSTEIN,~ M.D. 
RICHMOND, VA. 


As a result of the more recent developments and greater interest 
in immunology there has apparently been an overemphasis of this 
factor in the consideration of disease. I do not deny the importance of 
bodily resistance and of the virulence of infection, but I do maintain 
that these have been given undue stress. As a result, in disease processes 
in general there has been a veering away from the mechanistic point of 
view. Too often, owing to this vitalistic view, there has not been 
proper appreciation of the part played by structure. 

Such terms as lack of resistance, virulence of infection, endocrine 
influence and exudative diathesis are frequently used when a closer 
study would reveal the prime importance of the anatomic features. 
Although anatomy was the earliest of the basic medical sciences, there 
still remains much to be done in providing a knowledge of the more 
minute structure. Many phases of the development of disease, its 
progress, the causation of symptoms and the rationale of treatment 
can be elucidated by a proper consideration of simple topography. It 
is not unreasonable to believe that as further knowledge is gained, espe- 
cially of the finer anatomic relationships, explanations will be found for 
many manifestations that now seem obscure or which are explained by 
such blanket terms as virulence of infection and lack of resistance. 

Furthermore, this anatomic point of view is of interest not only as a 
basis of a theory for the explanation of symptomatology and the genesis 
of disease, but it has a practical bearing in helping to decide such ques- 
tions as the advisability of operation and the necessary extent of 
operative intervention. 

The literature is rich in material bearing on this point of view in 
disease in general, but especially in the fields of otology and rhinology, 
in which, because of the limited areas concerned, there has been a more 
detailed consideration of structural influences. 

In primary mastoiditis or, as it is better termed, mastoiditis without 
apparent involvement of the middle ear the determining factor is the 
small size of the antrum of the mastoid. Heggie and Knauer,’ Hemp- 


Presented as a candidate’s thesis to the American Laryngological, Rhinological 
and Otological Society. 

1. Heggie, N. M., and Knauer, W. J.: Mastoiditis Without Apparent Involve- 
ment of the Middle Ear, J. A. M. A. 84:1044 (March 29) 1924. 
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stead,” and Hansel* reported observations on such cases. Hansel 
reported : 


In Hempstead’s three cases as well as in the two reported here, it was par- 
ticularly noted that the aditus ad antrum was extremely narrow and the mastoid 
antrum was extremely small. The cells were poorly developed, especially in the 
region of the antrum. Under these conditions it is easy to understand how com- 
munication between the middle-ear and the mastoid may be obliterated. 


Dintenfoss,* writing on Gradenigo’s syndrome, stated that a majority 
of observers report that extremely pneumatic temporal bones, as large 
pneumatic cells, offer little resistance to the spread of infection to the 
petrous tip. 

Pautow °* studied the healing of cavities following radical mastoid- 
ectomies. He noted different types of eustachian tubes, viz., the straight 
tubes and various forms of S-shaped tubes. In cases in which the tube 
was straight the cavity healed slowly because the tube was more 
permeable and allowed infection to travel easily from the nasopharynx. 

Wonsowski,® after observing sixty cases, stated that a minimum 
number of complications occur when the mastoid has a well pneumatized 
antrum. In the diploic type there is a tendency to diffusion of the 
infection in the interior of the bone with the consequent formation of 
perisinal and epidural abscesses. A cholesteatoma is usually found in 
the sclerotic type but may be associated with other types. 

Bigelow and Gerber * discussed the question of the structure of the 
mastoid as of importance in connection with operative intervention and 
wrote concerning the otologist dealing with a diploic mastoid as follows: 


He will know that the pneumatic structure of such a mastoid consists of an 
antrum deeply placed in dense bone; that there may be only a very thin plate of 
bone between the antrum and either the middle or posterior fossa or the sinus 
or all three combined; that, as even the most virulent infection in an antrum so 
situated is incapable of producing but few if any of the typical signs and symptoms 
of mastoiditis, though all the more likely to give rise to intracranial complications, 
an operation will be urgently indicated on far less clinical evidence than almost 


2. Hempstead, B. E.: Mastoiditis Without Apparent Involvement of the 
Middle Ear, J. A. M. A. 81:1266 (Oct. 13) 1923. 

3. Hansel, French K.: Mastoiditis Without Apparent Otitis Media, Arch. 
Otolaryng. 3:433 (May) 1926. 

4. Dintenfoss, Henry: Gradenigo’s Syndrome in Mastoid Disease, Arch. Oto- 
laryng. 3:349 (April) 1926. 

5. Pautow, N. A.: Ueber die Formen der Ohrtrompete, Ztschr. f. Hals-, 
Nasen- u. Ohrenh. 11:467, 1925. 

6. Wonsowski, T.: Pneumatisation de l’apophyse mastoide et otorrhée, Rev. 
de laryng. 48:451 (July 15) 1927. 

7. Bigelow, Nolton, and Gerber, Isaac: Further Observations of Mastoid 
Structure by Means of the X-Ray, Ann. Otol., Rhin. & Laryng. 32:641 (Sept.) 
1923. 
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any other type of mastoid. In other words, he should not allow a patient to die 
of meningitis or some other intracranial complication while waiting for typical 
signs and symptoms of mastoiditis to make their appearance. Even though delay 
be unattended by disaster, it should always be borne in mind that with this type 
of mastoid a middle ear discharge is quite likely to become chronic. 


Poe * reported a case of cerebellar abscess associated with a per- 
sistent embryonic subarcuate fossa which provided a passageway by 
which the infection spread from the temporal bone to the cerebellum. 

Kopetzky and Almour,’ in a study of nine cases of suppuration in 
the petrous pyramid, found in all cases an extensively pneumatized 
mastoid. The suppuration spreads after clearing of the mastoid and 
middle ear by way of perilabyrinthine cells toward the pyramid. 

Haymann,’® studying the statistics on cases of thrombosis of the 
lateral sinus, stated that there is a difference of opinion concerning the 
frequency of the side involved in this complication. However, all 
statistics show that involvement of the sinus and perisinuous region is 
more frequent on the right side owing to a larger presenting surface 
and a more forward position of the right sinus. 

In 1918 Wittmaack *! published his monumental monograph on the 
pneumatization of the temporal bone. This contribution is fundamental 
to otology. Some of his conclusions may be stated as follows: 


1. Almost all severe forms of purulent otitis media, originating by 
the introduction of infection through the eustachian tube, develop in 
temporal bones with pathologic pneumatization. 

2. Chronic suppuration in the middle ear develops on the basis of a 
marked arrest or disturbance of pneumatization with a high degree of 
hyperplasia manifest by the mucous membrane. 

3. The form of the development of chronic suppuration and its 
course are from the incipiency of clinical symptoms predetermined by 
the anatomic structure of the air-containing spaces. Also the secondary 
manifestations, such as the development of perforation, epidermization 
and the formation of polyps, take place along a preformed anatomic 
groundwork. 

4. Acute infection of the middle ear develops usually in a temporal 
bone that has a slight or moderate degree of interference with pneumati- 
zation. 


8. Poe, David L.: A Study of the Fossa Subarcuata as a Passageway for 
Infection from the Labyrinth to the Cerebellum, Ann. Otol., Rhin. & Laryng. 37: 
1167 (Dec.) 1928. 

9. Kopetzky, Samuel J., and Almour, Ralph: The Suppuration of the Petrous 
Pyramid, Ann. Otol., Rhin. & Laryng. 39:996 (Dec.) 1930. 

10. Haymann, L., in Denker, A., and Kahler, O.: Handbuch der Hals-, Nasen-, 
Ohrenheilkunde, Berlin, Julius Springer, 1929. 

11. Wittmaack, Karl: Ueber die normale und die pathologische Pneumatisation 
des Schlafenbeines, Jena, Gustav Fischer, 1918. 
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5. In the development of intracranial complications one should dif- 
ferentiate between infection resulting from contact and that carried by 
way of the blood vessels. 


6. Pathologic pneumatization of high degree predisposes to infection 
by way of the blood vessels because of the greater intercommunication 
between the dura and the submucosa of hyperplastic tissue. 


Owing to the tremendous individual variation in paranasal sinuses, 
it is in this field that the influence of structure is perhaps best exemplified. 
Surely the size and position of the ostia of the various sinuses must 
exert an influence on the etiology and progress of disease processes. 
Likewise it appears that a marked orbital extension of the ethmoid 
labyrinth renders endonasal surgery futile, When the antrum is divided 
into compartments by bony septums, or when the bony floor of the 
antrum is well below the level of the floor of the nose, radical surgical 
intervention is indicated. Although the influence of deviations of the 
nasal septum has long been recognized, systematic studies of this con- 
dition should be made with regard to sinus and aural infections. The 
size and shape of the nasal meatuses seem to have some bearing on the 
development of sinus disease. In the Negro with patent nostrils and 
large meatuses there is apparently a lesser incidence of sinusitis. 

Neivert '* dissected a series of 220 sets of sinuses and made the 
following observations : 


The variable morphology of the accessory nasal sinuses, as noted in this study, 
would appear to preclude the possibility of a constant or pathognomonic symptom- 
atology in disease. The cause and course of certain symptoms depend to a large 
degree on anatomic variations. 

The sphenoidal recess may be so narrow anteroposteriorly that any swelling 
of the mucosa may obstruct the drainage. The sphenoidal ostium varies from 
pinpoint size to almost complete absence. The optic nerve in 75 per cent of cases 
causes the roof of the sphenoidal sinus to stand out in relief with pockets at either 
side. Dehiscences are common so as to expose the nerve. Bitemporal hemianopsia 
may result from involvement of either sphenoid when the chiasma is prefixed. The 
larger the sinus, the more complex may become the clinical picture. 


In considering the posterior ethmoid bone Neivert found that in 
some cases the cells were in intimate contact with the optic nerve. The 
sphenopalatine ganglion was definitely related to some of the posterior 
ethmoid cells. In some cells the floor was thin as paper and directly 
over the ganglion. The anterior ethmoid cells sometimes extended 
laterad into the orbit. The infundibulum in some cases was converted 
into a closed pouch and, as a result, secretion from the frontal and 
anterior ethmoid sinuses drained directly into the antrum. Occasionally 
there were perineural spaces along the branches of the olfactory nerve 


12. Neivert, Harry: Morphologic Variation as a Factor in the Symptomatol- 
ogy of Paranasal Sinus Disease, Arch. Otolaryng. 1:366 (April) 1925. 
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located in the superior and middle conchae, which accounted for the 
development of the dire complication of meningitis. In 25 per cent of the 
cases accessory ostia of the maxillary sinus were present, thus providing 
varying degrees of drainage. When the antrums were large, more 
symptoms were produced since the walls were in more intimate contact 
with the infra-orbital nerve and the sphenopalatine ganglion. It was 
also found that the varying degree of proximity of the roots of the 
upper second molar influenced the frequency of antritis of dental origin. 

Jones,’* writing on acute ethmoiditis with rupture into the orbit in 
young adults, stated: 


The rupture in the orbit occurs more in childhood and young adults because 
there is less fibrous, connective tissue in the turbinate; this presents a more rapid 
and greater swelling of the turbinate and makes it easier for the pus to break 
through into the orbit. 


Baum,'* in evaluating the effect of the accessory ostium, wrote: 


The ostium of the antrum is the largest of any of the sinuses and opens into 
the lower part of the infundibulum. An accessory ostium is frequently present, 
larger and more posterior. These larger ostia with their favorable location make 
the antrum more easily accessible to any infection which may be active in the nose. 


The relationship of the sphenoid and posterior ethmoidal sinuses to 
the optic nerve has been exhaustively studied. There, on account of the 
tremendous individual variations, the effect of topography is well 
illustrated. 

Onodi ?® demonstrated the marked variation in the topography of the 
sphenoid and ethmoid sinuses. He was the pioneer in showing the 
intimate relationship of the last ethmoid cell to the nerve. Thirty-eight 
different morphologic classes bearing on the relation of the optic nerve 
to the sphenoid and the last ethmoid cell were described. Loeb '* con- 
firmed Onodi’s results and established the clinical application of his 
anatomic findings. He stated: 


Sphenoid sinusitis would naturally be called to account as the prolific cause 
of the infection, but the sphenoid is less commonly affected than the other sinuses, 
and except in closed empyema, the pus is evacuated in a large measure through 
its nasal opening. Stagnant and decomposing pus is more or less common on the 
floor in sphenoid empyema, in that part farthest removed from the optic nerve; 


13. Jones, A. C.: Acute Ethmoiditis with Rupture into the Orbit, Ann. Otol., 
Rhin. & Laryng. 34:860 (Sept.) 1925. 

14. Baum, Harry L.: Some Practical Considerations in the Problem of Sinus 
Infection and Drainage, Ann. Otol., Rhin. & Laryng. 38:152 (March) 1929. 

15. Onodi, A.: The Optic Nerve and the Accessory Cavities of the Nose, Ann. 
Otol., Rhin. & Laryng. 17:1 (March) 1908. 

16. Loeb, H. W.: A Study of the Anatomic Relations of the Optic Nerve to 
the Accessory Cavities of the Nose, Ann. Otol., Rhin. & Laryng. 18:243 (June) 
1909. 
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but this factor becomes more potent where the orifice is at the level or above the 
optic nerve, as shown in four heads, and the likelihood of trouble is greatly 
increased by the immediate propinquity of the stagnant and decomposing pus 
which, in these cases, is separated from the nerve only by a thin lamina of bone 
and the nerve sheath. . . . The seven heads out of fifteen shown and described 
in this paper, in which one sphenoid is in relation with both optic nerves, afford 
sufficient explanation for contralateral optic neuritis when caused by sinus disease. 


In speaking of the last ethmoid cell he wrote: 


When the cell replaces the sphenoid and the optic nerve passes along the 
external wall, then the posterior ethmoid becomes the most potent factor of all, 
for the nerve is closer to the mass of pus and for a greater distance than under 
any other circumstances, even though the nasal opening may be in the dependent 
portion of one part of the cell. 


White '? made roentgenographic studies of the diameter of the optic 
canal. He showed that the size and shape of the canal depend on the 
pneumatization of the adjacent sinuses. He concluded that “the pre- 
disposition to permanent loss of vision is markedly increased when any 
process capable of producing atrophy occurs within these abnormally 
small canals.” 

SUMMARY AND CONCLUSIONS 


A number of references to the literature are made showing the 
influence of anatomic structure in certain nasal and aural diseases and 
the symptoms, complications and prognoses. 

As further anatomic studies are made, especially in regard to the 
more minute structures, an increased importance will be placed on the 
mechanistic as opposed to the vitalistic concept of disease. 


17. White, Leon E.: The Optic Canal in Optic Atrophy, Ann. Otol., Rhin. & 
Laryng. 34:1210 (Dec.) 1925. 
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TRUE PAPILLOMA OF THE NASAL CAVITY 


RUDOLPH KRAMER, M.D. 
AND 
MAX L. SOM, M.D. 
NEW YORK 


In 1847, Kramer employed the name “papilloma” for cauliflower- 
like tumors of the’ mucous membrane. This term characterized the 
gross appearance of such growths without defining any of their histo- 
logic features. Following this usage all pedunculated or raspberry-like 
growths were classified as papillomas. It soon became apparent that 
such a classification was untenable. In 1883, Hopmann, using the 
epithelial lining of these tumors as a criterion, attempted to subdivide 
them into hard and soft papillomas. Tumors covered with cylindric 
epithelium were designated by him as soft; those with stratified 
squamous epithelium he termed hard. However, subsequent histologic 
studies soon revealed the fallacy of such a subdivision. It was found 
that the texture of the tumor was dependent on both the character of 
the stroma and the overlying epithelium. Contrary to Hopmann’s 
classification, there were reported hard tumors with cylindric epithelium 
and soft tumors with pavement epithelium. In addition, no distinction 
had been made between neoplastic and inflammatory growths. 


In the ensuing years tumors of the mucous membrane were classi- 
fied more exactly according to their histologic structure. Under this 
classification the term papilloma was reserved for neoplastic growths 
characterized by a marked proliferation of the epithelial structures and 
a proportional lesser development of the connective tissue stroma. 
Nevertheless, a review of the recent literature on nasal papilloma 
reveals a general disagreement as to the exact significance of the term. 
Tumors showing marked variations in their histologic appearance are 
described as papillomas. An analysis of these reports reveals the fact 
that at least four distinctly different types of tumors have been included 
under this heading. These are: 


1. Mucous polypi, or soft papillomas (Hopmann). The true inflam- 
matory nature of these growths can no longer be questioned, regardless 
of their epithelial lining. While these polypi are lined most frequently 
by columnar epithelium, metaplastic changes with transition to squamous 


From the rhinolaryngologic service and the laboratories of the Mount Sinai 
Hospital. 
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epithelium are not uncommon. Such changes are undoubtedly asso- 
ciated with external physical, chemical and inflammatory processes in 
the nasal chambers. 


2. Innocent cutaneous warts. These warts arise from the vestibule 
of the nose, especially on the antero-inferior portion of the septum. 
They are localized, slightly elevated, papillary epithelial hyperplastic 
lesions surrounded by an area of normal mucosa. They can be removed 
with ease and show no tendency to recurrence. The literature contains 
records of numerous instances in which such lesions have been reported 
erroneously as true papillomas of the nose. 


3. Papillary carcinomas. These are malignant neoplasms that possess 
invasive characteristics and tend to metastasize to regional lymph nodes. 
These tumors are often referred to as malignant papillomas. Although 
their development on the basis of a true papilloma is a possibility, they 
should be classified with the carcinomas. 


4. True papillomas, or papillomata dura. Only a small percentage 
of the growths heretofore reported as papilloma fall into this 
category. Papilloma durum is a true nonmalignant neoplasm of epi- 
thelial origin and should not be confused with the preceding types. It 
is with this type primarily that we are here concerned. Papilloma 
durum appears in the form of grayish-red, indurated papilliferous new 
growths which bleed readily on manipulation. Their hardness is pri- 
marily dependent on the marked proliferation of the epithelial tissue. 
These neoplasms arise from the nasal accessory sinuses and the deeper 
structures of the nasal cavity. They readily involve a large area of 
mucous membrane and may attain a huge size. Their tendency to 
multiple recurrences and malignant transformation is characteristic. 


REVIEW OF THE LITERATURE 


In 1855, Billroth described the first authentic case of true papilloma 
of the nose under the title of “Villiform Cancer.” One year later 
Laurence described a case of papilloma of the nose and remarked on 
the tendency of this tumor to recurrence. In 1879, Michel cited a case 
of papilloma of the nose in his discussion on the treatment of nasal 
maladies and stressed the difficulties in its treatment. 


Hopmann deserves the credit for having been the first to concen- 
trate attention on these tumors. In 1883 he reviewed the literature on 
nasal tumors and made the first attempt to separate the papillomas as a 
distinct entity. The case reported by him as papillary epithelioma of 
the ethmoid is almost certainly one of true papilloma. Subsequently, 
Hopmann’s papillary epithelioma was considered, as were similar 
reported growths, to represent a nonmalignant epithelial nasal neoplasm, 
and the term papilloma durum was reserved for such tumors. Hasslauer 
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then collected thirty-two instances that had been reported between 1883 
and 1900. Herxheimer found reports of eight more instances eleven 
years later. In 1926, Arnow Saxén published a review of the subject. 
He was able to collect forty-one cases from the literature, and added 
seven original observations, making a total of forty-eight. In our own 
review of the world’s literature on papilloma we were able to collect 
thirty-three additional instances and add five of our own. These are 
tabulated as follows: 


Date Author Site of Origin in Nasal Cavity 

1856 H. Laurence Undetermined 

1896 E. J. Dickerman Nasal septum 

1896 G. H. MacKenzie Nasal cavity 

1897. A. L. Turner Antrum 

1905 G. King Ethmoid sinus 

1907. T. J. Harris Ethmoid sinus 

1908 J. Wright (2 cases) Ethmoid sinus 
Nasal septum 

1912 H. J. Davis Nasal septum 

1916 J. G. Callison Ethmoid sinus 

1918 G. W. Dawson Septum 

1922 H. L. Baum Ethmoid sinus 

1926 K. Vogel Sphenoid sinus 

1928 <A. Lobel Spheno-ethmoid region 

1928 <A. Eckert-Mobius Antrum 

1929 A. Tobeck Ethmoid sinus 

1930 W. Meyer Antrum 

1931 J. Ewing Undetermined 

1931 G. Massione Antrum and ethmoid sinus 

1931 A. Santoro (2 cases) Antrum and ethmoid sinus 
Ethmoid sinus 

1932 H. Reuys (9 cases) Ethmoid sinus (2 cases) 


Antrum (2 cases) 
Nasal septum (1 case) 
Nasal cavity (1 case) 
Undetermined (3 cases) 


1932 F. Mossbéck Antrum, ethmoid sinus and sphenoid 
sinus 
1933 E. M. Seydell Undetermined 
1933 W. A. Wells Ethmoid sinus 
1935 R. Kramer and M. L. Som Ethmoid sinus (3 cases) 
(5 cases) Antrum (2 cases) 


It has not been possible to ascertain the exact site of origin of the neo- 
plasm in all cases. In some instances the authors were indefinite in 
this respect, whereas in others the origin could not be determined with 
certainty because the lesion was too far advanced. In all, a total of 
eighty-six cases of papilloma have been reported. In three of our five 
cases the primary growth was in the ethmoid sinus; in the remaining 
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two it arose in the antrum. Previous reports, in which a larger series 
of true papilloma have been published, have included those of warts or 
papillary carcinoma (Massione). 


AGE, SEX AND ETIOLOGY 


Males are more frequently affected than females. The usual age at 
incidence is between 40 and 50 years, although isolated instances in 
which the neoplasm occurred in the eighth decade of life have been 
reported. In nearly all the reported cases there was a history of a long- 
standing infection of the nose and accessory sinuses. It is difficult to 
ascertain whether the infection preceded the appearance of the papilloma 
or was engrafted on it because of obstruction of the natural orifices by 
the growth. However, infection is far too frequent and papillomas too 
rare to permit one to establish any etiologic relationship. Furthermore, 
a large papilloma of the antrum has been reported in the absence of 
any demonstrable infection in the sinuses ( Vogel). 


Several observers suggest that rests of embryonal epithelium in the 
paranasal sinuses may be the starting point for these tumors. Although 
they may have been dormant for many years, the nests may be stimu- 
lated in the course of an inflammation, with consequent tumor formation. 


PATHOGENESIS 


Eighty-one instances of papilloma of the nose and the accessory 
sinuses have heretofore been reported. Only such cases in which the 
tumor could be definitely established as a true papilloma, by both the 
clinical and the histologic studies, are included. The opinion of earlier 
authors as to the role of the epithelium and connective tissue, respec- 
tively, in the formation of these tumors varies. Most investigators are 
agreed that the intensive proliferation of the epithelium represents the 
dominant factor, whereas the growth of the connective tissue is sub- 
ordinate. They contend that these growths originate from the super- 
ficial epithelium of the nasal mucosa or from the epithelium of the 
submucosal glands. In the latter instances these tumors have been 
classified as adenomas. On the other hand, Herxheimer and Zaranga 
have maintained that the epithelium and connective tissue form equal 
components of these tumors and proposed the term “fibro-epithelial 
papilloma.” Reuys employed the designation “fibro-epithelioma.” 


Since the tumors are frequently seen in the deeper tissues of the nasal 
cavity where only respiratory epithelium is normally present, several 
theories have been advanced to account for the presence of squamous 
epithelium in them. Among these the following may be mentioned : 

1. Nests of squamous epithelium in the nose. Since the transition 
from the squamous epithelium of the nasal vestibule to the respiratory 
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epithelium is not abrupt and may often extend into the nasal cavity, it 
is possible that scattered nests of squamous epithelium may be the focus 
from which the squamous epithelial covering of papillomas arises. 

2. Heteroplasia. The undifferentiated cells in the basal layer of 
the epithelium give rise ordinarily to the cylindric ciliated epithelium of 
the respiratory tract. It is possible that such cells may, by differentia- 
tion in another direction, give rise to both cylindric and_ stratified 
squamous epithelium. 

3. Metaplasia of fully differentiated cylindric cells. Herxheimer 
contended that squamous epithelium may result from metaplastic changes 
of cylindric cells as a result of external pressure. In a case reported by 
him, papillary folds that extended externally and were thus exposed 
to pressure were covered with squamous epithelium, whereas similar 
folds that were unexposed were lined by columnar epithelium. Meta- 
plastic changes of the epithelium may also occur in inflammatory diseases 
of the accessory nasal sinuses without undue pressure phenomena, pos- 
sibly on the basis of continued erosion by an irritating exudate or by 
degeneration. 


PATHOLOGIC ANATOMY 


True papillomas are most frequently encountered in the accessory 
nasal sinuses, especially in the ethmoid labyrinth. The antrum of High- 
more is the next most favored site. Herxheimer reported the only case 
in which the tumor occurred in the frontal sinus. Lobel described a 
papilloma in the spheno-ethmoid region. Standard textbooks on 
pathology (those by MacCallum, Aschoff, Kaufmann and others) and 
on rhinology (those by Thompson, Turner and McKenzie) consider 
the squamous epithelial lining of the nasal vestibule as the usual origin 
of these growths and designate the septum, floor and roof of the nasal 
cavity as their usual sites. Although true papillomas occasionally occur 
in the latter locations, they are seldom primary there. A review of the 
reported cases reveals that this impression was current because the 
common wart was confused with the true papilloma. 


It is not always possible to determine the primary site of the lesion 
because of the advanced stage of the growth when first observed. How- 
ever, in those instances showing widespread involvement of the nasal 
cavity a clue to the origin may be obtained from the chronological onset 
of symptoms. In most cases the early disturbances point to primary 
localization in the antrums and ethmoid sinuses. Thus, the disease often 
manifests itself initially by pain in the teeth (Scheibe), anchylostoma or 
swelling of the gums (Saxén). Other tumors are accompanied at the 
onset by pain and swelling of the soft parts of the cheek (King), 
exophthalmos (Hopmann) or diminished visual acuity (Reuys). In 
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these instances, the nasal symptoms develop later, usually after the 
neoplastic process spreads into the nasal chamber. Metastases were not 
observed in any of the reported cases. 


MACROSCOPIC APPEARANCE 


The intranasal appearance of true papilloma is typically that of a 
reddish-gray lobulated, indurated mass protruding into the nasal cavity. 
The entire nasal chamber may be completely filled with the tumor 
(King). Both sides may be involved, and the patient present the pic- 
ture of a frog face (Seydell). The tumor mass occasionally extends 
anteriorly beyond the vestibule of the nose and appears externally 
(Callison), or projects posteriorly into the nasopharynx (Wells) or 
hypopharynx (Mossbock ). 

The tumor mass may attain such bulk as to exceed the size of the 
nasal cavity and continue to grow at the expense of the surrounding 
structures. True papillomas do not invade neighboring structures but 
push them aside, causing pressure atrophy, as in the instance recently 
cited by Mossbock, in which a tumor the size of an apple encroached 
on the orbit and cheek. Dawson reported a case in which he removed 
enough tumor tissue to fill a wine-glass. 

Nasal papillomas bring about destruction of bone through their rapid 
growth and pressure, without actual infiltration. Tobeck described a 


case in which a tumor filled a large single cavity with no bony frame- 
work whatever. 


Two types of tumorous growths have been described : 


1. Cauliflower-like growths consisting of conglomerations of reddish- 
gray nodules attached by a narrow or wide stalk to a tumor base are 
the most common variety. These masses are hard and sometimes freely 
movable. They may be extruded from the nostril after a strenuous fit 
of sneezing. Another variety of essentially the same type is the 
so-called “tuft-like formation.” In this group the tumor consists of 
hundreds of leaflike outgrowths which cling together by a common base. 

2. Diffuse type. In this variety numerous small single nodules vary- 
ing in size from 0.5 to 1 cm. are dispersed over the entire surface of 
the nasal mucosa. These exuberances are somewhat elevated above the 
surrounding mucosa, which appears grossly normal. The individual 
tumors are grayish red and hard. MacKenzie reported cases of this 
type in which the nasal mucosa “was studded with numerous sessile 
growths from pin-head to rice size.” Saxén and Wright (1908) cited 
similar instances. 

MICROSCOPIC APPEARANCE 


Histologically, the tumor presents a predominant epithelial prolifera- 
tion with only a fine connective tissue groundwork. The epithelium 


4 
re 
1 
ag 


28 ARCHIVES OF OTOLARYNGOLOGY 


attains a width from five to nine times that of the normal epithelial 
covering. The epithelial overgrowth extends both superficially and deep. 
Externally it manifests itself by the production of tufts or villi. Deeper 
in the submucosa it forms subepithelial crypts or knobs which, how- 
ever, maintain a connection with the surface epithelium at all times. 
Such relationship has been repeatedly demonstrated by serial sections. 
These epithelial nests cannot be regarded as manifestations of malignant 
infiltration. They are, nevertheless, evidences of the tendency to pene- 
trate into the deeper structures which is characteristic of papillomas. 
The basal cell layer proliferates and forms cords projecting into the 
connective tissue, from which it is always separated, however, by an 
intact basement membrane. 

A papilloma of the nose may have a superficial covering of columnar 
ciliated epithelium (Reuys), squamous epithelium (Herxheimer) or 
transitional epithelium (Mossbéck). Bruggemann observed goblet cells 
in the surface epithelium. Cases with hornification and intercellular 
“bridges” have been reported by Vogel. The exact type of epithelium is 
dependent on metaplastic changes associated with extrinsic influences 
such as the effects of pressure and infection. Tumors have been reported 
with all three types of epithelium in one and the same tissue (Tobeck). 

The epithelial cells possess vesicular nuclei poor in chromatin. They 
are sharply outlined and rest on a true basement membrane. The 
peripheral cells become vacuolated, pyknotic and degenerated. The 
cytoplasm becomes swollen and may present a foamy appearance. In 
the center of the epithelial layer numerous cystic spaces are present 
which contain an accumulation of products of degeneration, including 
fat. The disproportion between the epithelium and the stroma has been 
suggested as an explanation for these disturbances. Mitoses may be 
abundant in the basal layer of epithelium, but they are at all times 
normal and typical, in contrast to the mitoses seen in malignant trans- 
formation of the neoplasm. The epithelial cells stain evenly and are 
regular in size and shape. The nuclei and nucleoli do not exceed the 
size ordinarily found in inflammatory hyperplasia. The basement mem- 
brane is always intact. 

The connective tissue matrix is scanty. Blood vessels are few and 
give the impression of being inadequate for the proliferating epithelial 
lining. In some instances single blood vessels accompany each tuft. 
Kofler has contended that the evidences of histogenetic relationship are 
to be seen not so much in the epithelial covering but in the blood vessel 
formation. In true papilloma he believes that one sees a single fine blood 
vessel in the middle of each tuft, whereas in inflammatory papillary 
hyperplasia blood and lymph capillaries are disposed irregularly. 
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SYMPTOMATOLOGY 

Patients with nasal papilloma present themselves either because of 
nasal obstruction, postnasal discharge, headache or pain in the cheek, 
teeth or eve. Such disorders are not characteristic of papilloma and 
depend on the associated infection of the accessory nasal sinus. Rare 
cases with exophthalmos, frog face, anchylostoma or protrusion of the 
mass through the nostril are more suggestive of a neoplasm. The diag- 
nosis is made by microscopic examination of material removed for 
biopsy. Rarely small papillomas have been extruded through the nostril 
after a fit of sneezing. Sanguineous postnasal discharge was observed 
in several cases. Papillomas show a marked tendency to hemorrhage 
on manipulation. One of our patients had such severe epistaxes for 
two years preceding discovery of the growth that transfusion was 
required. In case 4+ of our group the first operation had to be post- 
poned because of excessive bleeding at the beginning. Meyer and San- 
toro reported similar experiences. 


DIAGNOSIS 

Differentiation from inflammatory polypi, on the one hand, and 
malignant papilloma, on the other, is not always possible from the clini- 
cal examination alone. Microscopic study is essential for a correct 
diagnosis. 

Nasal polypi are edematous, boggy and softer than true papilloma 
(papilloma durum), which is indurated and firm. Inflammatory polypi 
present a pearly, glazed appearance, in contrast to the grayish-red or 
red color of true papilloma. Mucous polypi may be single or multiple 
but are always isolated and attached by a narrow pedicle to the under- 
lying mucosa. Papillomas are more diffuse and are almost invariably 
attached along a wider area. Papilloma should be suspected when the 
growth is deeply segmented or shows a tendency to bleed. 

True papilloma may be differentiated from carcinoma by the lack 
of ulceration, which is prevalent in the latter. In malignant papilloma 
the growth of the tumor is more rapid and the course of the disease is 
more acute. Infiltration, regional lymphadenopathy and cachexia mili- 
tate against a diagnosis of papilloma durum. 


RECURRENCE 
Recurrence is characteristic of true papilloma even after apparently 
complete removal of the tumor. ‘Total extirpation of the neoplasm is 
most difficult, since there is usually diffuse involvement of the nasal 
mucosa—true papillomatosis. Even intervening areas of mucosa which 
appear grossly normal may be shown to contain tumor tissue on section. 
The most probable cause for recurrence is, therefore, incomplete removal 


t 
; 
} 
| 
. 
| 
al 
1 
t 
4 
1 
S 
1 
Ms 


30 ARCHIVES OF OTOLARYNGOLOGY 


of the existing papilloma. However, the possibility of the development 
of a fresh papilloma from mucous membrane which has a tendency 
toward papillomatous transformation cannot be denied. 

Recurrent growths are usually more numerous and larger than the 
original growths. The interval between the extirpation of the neoplasm 
and recurrence varies. Kofler noted the rapid recurrence of his tumor 
within six weeks after removal. Callison reported a case in which the 


patient was free from any recurrence for a period of eight years, only 
to show recurrence thereafter. One of our patients had a symptom- 
free period of seven years before recurrence. The patient of Eckert- 


Mobius continued to have recurrences over a period of twelve years, 
without showing malignant transformation. 

The high incidence of recurrence is best illustrated by the paucity of 
cases in which the patient has remained cured after surgical extirpation. 
In 1920, Schiebe could find record of only one case in which the patient 
was treated surgically and remained cured. Reuys succeeded in keeping 
two of his seven patients free from recurrence. Dickerman’s patient 
never had a recurrence. In our series three patients have remained free 
from recurrence ; in one case the growth underwent malignant transfor- 
mation; the fifth patient is symptom-free after one year. A more 
detailed description of the results in our five cases follows: 

’atient 1 has remained free from recurrence for eight years after 
surgical extirpation of the growth with intranasal exenteration of the 
ethmoid labyrinth. 

Patient 2 was symptom-free two years after the last surgical removal 
of the growth. 

Patient 3 has remained free from recurrence for two and one-half 
vears after surgical removal supplemented by radiotherapy. 

In patient 4+ the growth underwent malignant transformation, but the 
patient has remained free from any recurrence after the last surgical 
removal with diathermy and subsequent deep roentgen therapy. 

Patient 5 was symptom-free one year after surgical removal followed 
by the application of a radium pack. 


TENDENCY TOWARD MALIGNANT TRANSFORMATION 

\ histogenetic relationship between true papilloma and papillary car- 
cinoma of the nose probably exists. The tendency toward malignant 
transformation is one of the characteristics of papillomas. Hellmann 
was the first to report malignant degeneration in a case of papilloma. 
He had treated the patient for repeated recurrences over a period of 
ten years. Microscopic examination of the last specimen showed the 
presence of carcinoma. The persistence of papilloma for years in spite 
of repeated attempts at removal does not necessarily signify that the 
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tumor will ultimately become malignant. Banks observed a case for 
eighteen years during which time a tumor recurred repeatedly, but car- 
cinoma never developed. In one case in our series the growth under- 
went malignant change after a three year interval. Reuys, Ewing and 
Saxén observed carcinomatous transformation of true papillomas after 


varying periods. Massione collected twenty instances of papillary car- 


cinoma the origin of which he traced to true papilloma. 

One cannot foretell which papilloma will ultimately undergo car- 
cinomatous changes. Even in retrospect, knowing that the growth in 
case + became malignant, it is not possible to find sufficient evidences 
in the early slides to warrant an opinion that the tumor would ultimately 
become malignant. The thickness of the epithelium, the degree of the 
inflammatory reaction and the amount of degenerative changes cannot 
be regarded as criteria of prospective malignancy. However, variations 
in the size of the nuclei and nucleoli, with atypical shape and staining 
characteristics, suggest that carcinomatous change is already present. 

In certain borderline cases it has been difficult to decide from micro- 
scopic examination alone whether the growth was benign or malignant. 
Reuys designated these as Grenzfalle. He was willing to let his patho- 
logic diagnosis be guided by the clinical course. 


TREATMENT 

The treatment of choice for papilloma of the nose and accessory 
nasal sinuses is total extirpation of the neoplasm followed by radio- 
therapy. The utmost care should be exercised to remove the last remnant 
of mucosa in the vicinity of the tumor. Experience has shown that 
intranasal removal alone is inadequate in a high percentage of the cases. 
Even the more extensive surgical procedures have failed to prevent 
recurrence. The radical Moure operation was employed by both Mas- 
sione and Santoro without effecting permanent cure until radiotherapy 
had been administered. The Denker and Preysing operations have 
similarly failed, even after preliminary ligation of the carotid artery. 
Postoperative death from meningitis was reported by Billroth and 
Hellmann. 

We have found diathermy to be a valuable adjuvant in the removal 
of neoplasms. Bleeding has been considerably minimized by the 
desiccating action of the current. We have never resorted to preliminary 
ligation of the carotid artery. In effecting the total extirpation of the 
tumor we have not hesitated to sacrifice neighboring tissues, including 
bone, when this was involved. In dealing with extensive tumors of the 
antrum, the approach through the pyriform sulcus (the Caldwell-Luc 
approach ) is most effective. The antrum can be thoroughly investigated 
after sufficient removal of the anterior wall. If the floor of the antrum 
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is extensively involved by the growth, it may be necessary to excise 
part of the superior maxilla in order to eradicate the neoplasm com- 
In case 4+ of our series, part of the malar bone was coagulated 


pletely. 
A large defect in the hard 


and the remainder permitted to sequestrate. 
palate and floor of the antrum was easily overcome by the application of 
a suitable dental plate. 

The use of radiotherapy alone has been advocated in these cases. 
Brock treated a patient with papilloma by this means alone, and there 
was no recurrence after fifteen years, although atrophic rhinitis 
This need not happen now with the present improved 
Scheibe reported the first case in 
Since then 


developed. 
knowledge of dosage of radiation. 
which the patient was cured by radiotherapy, in 1920. 
Vogel, Meyer, Reuys, Durand, Tobeck and Santoro have obtained fav- 
orable results with the application of radium or deep roentgen therapy. 
However, failures have not been reported. The more logical procedure 
seems to be a combination of both agents. We had the best results with 
diathermic removal of the tumor followed by postoperative radiotherapy. 


REPORT OF CASES 

Case 1—A 53 year old man, born in Russia, first came under observation in 
1924 because of a postnasal discharge and earache on the left side following a cold. 
He had had a polypectomy performed on the left side six years previously for 
relief of nasal obstruction, but the polypi promptly recurred. Intranasal examina- 
tion revealed a slight deviation of the septum to the left. There was an indurated 
mass in the left nostril occluding the entire nasal chamber. A similar hard tumor 
about 3 cm. in diameter could be seen in the nasopharynx. Roentgen examination 
of the accessory nasal sinuses showed clouding of the left antrum and of the left 
ethmoid and frontal sinuses. Under local anesthesia pedunculated masses of 
polypoid tissue were removed with the cold snare from the lateral nasal wall and 
nasopharynx. Microscopic examination showed “typical structure of a_ fibro- 
myxomatous polyp except that the superficial epithelium had become squamous and 
extended deep into the tissue causing an appearance frequently seen in papillary 
tumors.” There was no indication of any malignant characteristics. The patient 
was advised to have intranasal spheno-ethmoidectomy and antrotomy performed, 
Two years later the polypi recurred, and he consented to undergo an 
Under local anesthesia the ethmoid labyrinth was exenterated intra- 
nasally. The tumor mass arose in the left ethmoid sinus proper over a wide area. 
The report of the histologic examination of the tissue was true papilloma (fig. 1). 
There was no recurrence of the tumor after eight years of observation. The treat- 
ment in this instance consisted in surgical removal with the cold snare and com- 


but refused. 
operation. 


plete exenteration of the ethmoid sinuses by the Yankauer technic. 

Cast 2.—A 33 year old woman, born in the United States, was first seen in 
1932. Her nasal symptoms dated back eight years, at which time she complained 
of nasal obstruction on the right side associated with severe pain in the right ear. 
There was a slight amount of postnasal discharge. She consented to undergo a 
nasal operation and, according to her description, a soft mass larger than a twenty- 
five cent piece was removed. The patient was symptom-free for the seven years 


following. During the last half year before admission, she had constant nasal 
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Fig. 1 (case 1).—Photomicrograph of a section of the tumor. Distinct base- 
ment membrane separates the pegs of epithelial proliferation from the stroma. 


There is no inflammatory reaction. Low power magnification. 


Fig. 2 (case 2).—Photomicrograph of a section of the tumor, showing marked 
There is a_ tendency 


disproportion between epithelial proliferation and stroma. 
The basement 


toward subepithelial budding and penetration into the submucosa. 
membrane is everywhere intact. Low power magnification. 
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obstruction associated with a profuse postnasal discharge, which was especially 
annoying in the morning. There was no history of headaches or frequent colds. 
Of late she had detected a bad odor to her breath. On April 18, 1932, she was 
admitted to the rhinolaryngologic service of the Mount Sinai Hospital. General 
examination failed to reveal any abnormality except the nasal condition. Intra- 
nasal examination revealed the right nostril to be completely occluded by a pinkish, 
deeply segmented mass springing from the middle turbinate and ethmoid region 
on the right. The tumor was hard and somewhat movable and did not bleed. 
Posterior rhinoscopy showed a pale pink finger-like papillomatous mass occluding 
the right choana and extending around the posterior septal border into the left 
nasal chamber. It seemed to have a broad attachment. Roentgen examination of 
the paranasal sinuses showed marked clouding of the right antrum and ethmoid 
sinus. Under local anesthesia intranasal removal of the tumor was performed. 
A large granular sessile mass extending from the nose to the nasopharynx and 
around the septum into the left nostril was removed. It had a wide attachment 
to the right ethmoid region. Removal was executed with the cold snare and punch 
forceps. There was little bleeding, and no packing was required. Microscopic 
examination revealed a true papilloma of the nose. The patient was advised to 
have a radical intranasal spheno-ethmoidectomy with intranasal antrotomy, but she 
refused. She was referred to the radiotherapy department but never attended. 
Two years after the operation she was symptom-free. 

Case 3.—A 38 year old woman, born in Russia, had resided in the United 
States for the past twenty-seven years. For the past five years she had 
intermittent swelling of the right lacrimal sac, which diminished in size when 
massaged. About two years before she was seen she had spontaneous epistaxis 
from the right nostril. The bleeding was said to be rather profuse and continued 
for two days. Bleeding recurred five months after the onset of the epistaxis. 
Submucous resection was performed, without any effect on the frequency or nature 
of the bleeding. Later she required two transfusions for anemia which resulted 
from the hemorrhage. She first came under observation in April 1932, at which 
time her condition was excellent. Physical examination revealed nothing abnormal 
except the intranasal condition. A blood count showed: 7,300 leukocytes, with 69 
per cent polymorphonuclears, 30 per cent lymphocytes and 1 per cent eosinophils. 
The hemoglobin was 87 per cent, the sedimentation time one hour and ten minutes, 
the coagulation time two and one-half minutes and the bleeding time one minute. 
The Kahn reaction was negative. Examination of the upper air passages revealed 
the following: the tonsils were large, and there was a small amount of adenoid 
tissue. A granular, segmented, easily bleeding mass was seen occupying the right 
inferior meatus. It seemed to originate beneath the inferior border of the right 
lower turbinate in the region of the ostium of the nasolacrimal duct. Several 
specimens were removed, and a biopsy was done. There was considerable free 
bleeding, which had to be checked by packing. Pathologic examination revealed 
severe acute and chronic inflammation, with marked epithelial proliferation. Many 
plasma cells were present. A second specimen was requested by the pathologist. 
A roentgenogram of the paranasal sinuses showed that the turbinal bones were 
somewhat hypertrophied and that the right antrum was cloudy. Intranasal 
antrotomy was performed, and a granular mass was removed by diathermy. 
Pathologic examination of a specimen from the nose revealed a true papilloma 
(figs. 3 and 4). The patient was then referred to the radiotherapy department for 
treatment and the application of radium. 


Fifteen months after the intranasal antrotomy she was admitted to the service 
for diseases of the eye of Dr. Goldstein for right dacryocystectomy because of 
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Fig. 3 (case 3).—Photomicrograph of a section of the tumor. Epithelial pro- 
liferation is predominant. The stroma is underdeveloped. Low power magnifi- 
cation. 
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Fig. 4 (case 3).—Photomicrograph of a section of the tumor, showing intense 
vacuolation and degeneration of the superficial layer epithelium. The scant vas- 
cular supply gives the impression of being inadequate for the thickened epithelium. 
The cells are of uniform character. Medium power magnification. 
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continued swelling and infection. Probing of the nasolacrimal duct relieved the 
condition temporarily. Local examination revealed a large, firm, cystic mass in 
the region of the right lacrimal sac displacing the lower lid upward and outward. 
Dacryocystectomy was performed; the specimen removed was an oval tumor 
with a nodular surface resembling the surface of a mulberry. On section it 


appeared solid and composed of grayish-white tissue. No limiting capsule was 
seen. The microscopic report was: papilloma with numerous mitoses, similar to 
the original specimen. Because of the possibility that a neoplasm might still exist 
in the antrum, the patient was admitted to the rhinolaryngologic service at the 
Mount Sinai Hospital in September 1932 for a Caldwell-Luc operation. At this 
time intranasal examination revealed no recurrence of the growth. There had 
been no further bleeding and no disorders referable to the nose. The dacryo- 
cystectomy scar on the right side was healed, and there was considerable lacrima- 
tion. No palpable lymph nodes were found. Under avertin anesthesia a Caldwell- 
Luc operation was performed. The mucosa of the antrum appeared shiny and 
healthy. The mesial wall was intact save for the antrotomy opening. The antero- 
mesial angle was carefully scrutinized, but no evidence of a neoplasm could be 
detected. No area suggestive of a neoplasm was found to warrant a biopsy. The 
buccal incision was closed with silk sutures. The immediate postoperative course 
was good, and the patient was discharged, with the incision healed, on the sixth 
postoperative day. Recent examination revealed no evidence of recurrence after 
two years. 


Case 4.—A 54 year old woman, born in Ireland and a resident of the United 
States for the past forty-two years, was admitted to the rhinolaryngologic service 
of the Mount Sinai Hospital in October 1930 because of nasal obstruction of three 
years’ duration associated with a postnasal discharge. There was no history of 
headaches, epistaxis or frequent colds. General examination revealed a middle- 
aged obese woman in good physical condition. Intranasal examination revealed a 
semisolid, lobulated, pinkish tumor completely obstructing the left nasal cavity. 
It seemed to be attached to the tissue of the middle meatus by means of a wide 
pedicle. Under local anesthesia an attempt was made to ablate the tumor, but 
such profuse bleeding ensued at the very beginning that the operation was deemed 
inadvisable. The lateral nasal wall appeared to be infiltrated and bled freely. A 
specimen of the tumor was removed for histologic study. Grossly, this appeared 
deeply segmented and felt indurated (fig. 5). Microscopic examination showed a 
true papilloma of the nose with numerous mitoses (fig. 6). One week after the 
initial surgical procedure a second attempt was made to remove the tumor mass 
by electrodesiccation under local anesthesia. A mass of papillomatous tissue was 
desiccated. As the tumor was removed it seemed to be attached to the anterior 
portion of the left middle meatus and to the mesial aspect of the inferior turbinate. 
Desiccation was carried out until no further portions of the tumor could be 
visualized grossly in the nasal cavity. Hemorrhage was controlled by nasal tam- 
ponade for twenty-four hours. Roentgen examination showed marked dulness of 
the left antrum, and both ethmoids were iat Six months after 
the removal of the tumor the picient wes icadmittec * rhinolaryngologic 
service. She presented a recurrence of the growth, wit. a cturn of the nasal 
symptoms. Intranasal examination again revealed the left nostril to be completely 
occluded by a — ‘kish, friable mass of tissue. Under local anesthesia the major 
portion of the 1. .s was removed with the cold snare. The base of the tumor from 
the middle meatus was bitten away with the punch forceps. Nine days after this 
procedure a Caldwell-Luc operation was performed on the left. The left antrum 
was entirely filled with the same granular, lobulated tissue which extended into 
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the nasal cavity. Complete eradication of the neoplasm was performed. Pathologic 
examination again revealed the presence of a true papilloma. The patient was 


referred to the radiotherapy department for further treatment and observation. 


Fig. 5 (case 4).—Gross specimen. The deeply segmented, villiform character 


is evident. 


Fig. 6 (case —. hotomicrograph of a sectien of the tumor. The basement 


membrane is intact and limits the proliferative epithelium from the connective 


tissue. Low power magnification. 


One year after the Caldwell-Luc operation she was readmitted to the service 
Under general avertin anesthesia a revision 


because of recurrence of the tumor. 
of the previous radical antrum operation was performed with diathermy coagula- 
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tion. The incision was carried through the original scar in the buccal mucosa. 
The antrum was widely opened and the mucous membrane completely removed. 
The intranasal opening was widened, and an area of infiltration in the medial wall 
was coagulated with diathermy. Pathologic examination of the tumor removed 
showed it to be similar to the original specimens. 

The last admission of the patient to the hospital occurred one half year later. 
Two and one-half months prior to this admission a tooth in the left side of the 
upper jaw was extracted. The socket never healed; instead, exuberant tissue 
protruded beyond the alveolar margin. Examination now revealed a_ papillary 
growth in the region of the second upper molar. Under local anesthesia, supple- 


Fig. 7 (case 4).—Photomicrograph of a section of the tumor. The papillary 
nature is evident. The basement membrane is intact. There are no evidences of 
a malignant process. Medium power magnification. 


mented by blocking of the maxillary and sphenopalatine nerves, excision of the 
tumor was performed with diathermy. The scar of the Caldwell-Luc operation 
was incised and the periosteum retracted, allowing a complete view of the antrum. 
The incision was extended through the floor of the antrum to the region of the 
upper last molar and then laterally to the alveolar margin. The tumor was com- 
pletely excised; even part of the muscle of the cheek was included. The only 
evidence of recurrent growth was seen on the floor and the posterolateral wall of 
the antrum. It appeared that the papillary growth had invaded the tooth socket 
by extension through the posterolateral wall of the antrum. In pursuing the course 
of the tumor, part of the malar bone was excised. Bare bone was exposed and 
allowed to sequestrate. Bleeding was slight. Biopsy of specimens taken from the 
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floor of the antrum, of soft tissue of the cheek and of a specimen of the lateral 
wall of the antrum revealed papillary carcinoma (fig. 8). The wound was loosely 
packed with iodoform gauze. Except for a slight reaction around the cheek, recov- 
ery was uneventful. The operative wound healed slowly. Pieces of necrosed bone 
sloughed out gradually, and finally a large fistula into the antrum remained, with 
irregular borders. A dental plate was properly fitted. The patient received three 
courses of deep roentgen therapy to the antrum from June 23 to July 29, 1933. 
A small gland about the size of a lima bean was found in the posterior triangle 
of the neck. This was subjected to deep roentgen therapy and disappeared. Roent- 
gen examination of the chest revealed no abnormality in the lungs. The patient 
has been free from recurrence and symptoms up to the present. 


Fig. 8 (case 4).—Photomicrograph ‘of a section of the last specimen. Biopsy 
revealed papillary carcinoma. There are irregularities in the staining characteristics, 
size and shape of individual cells. Mitosis and atypical cellular features are present. 
High power magnification. 


Case 5.—M. P., a 40 year old man, was taken acutely ill eleven years ago with 
symptoms of meningeal irritation, which led to a tentative diagnosis of tuberculous 
meningitis. Further studies revealed the illness to be sympathetic meningitis 
secondary to acute sphenoiditis. The sphenoid sinus was opened intranasally, and 
the symptoms promptly subsided. After this episode the patient had frequent 
exacerbations of chronic sinusitis, with a profuse postnasal discharge. Several 
years ago he had numerous polypi removed from the left ethmoid region. On 
microscopic examination these proved to be inflammatory mucous polypi. The 
polypi continued to recur and necessitated frequent removal. About three and 
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one-half years ago the character of the nasal polypi changed: They became firmer 
and more segmented. The patient was a physician and had been under constant 
medical supervision. Further microscopic examination of these indurated masses 
revealed them to be true papillomas (fig. 9). One and one-half years ago, because 
of the obstinate nasal obstruction, he had a radical intranasal ethmoidectomy, fol- 
lowed by the insertion of a radium pack. He suffered a moderately severe reac- 
tion as a result of the implantation of radium, but this soon subsided. He has 
been free from recurrence of the growth ever since and is without any nasal dis- 
order at present. 


Dr. M. Pinner of Tucson, Ariz., permitted us to study this case and include 
it in our series. 


Fig. 9 (case 5).—Photomicrograph of a section of the tumor. Vacuolation 
of the superficial epithelium is present, and there is infiltration of the stroma by 
inflammatory leukocytes. Medium power magnification. 


SUMMARY 

An analysis of the cases of papillomas of the nasal cavity heretofore 
reported showed that in addition to the true papillomas there are included 
numerous instances of inflammatory polypi, innocent cutaneous warts 
and papillary carcinomas. 

True papillomas are nonmalignant neoplasms of epithelial origin 
and should not be confused with the other types just mentioned. They 
arise from the accessory nasal sinuses and the deeper structures of the 
nasal cavity. Their firmness, which gives them the name papilloma 
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durum is primarily dependent on the marked proliferation of the epi- 
thelial tissue. Their tendency to multiple recurrences and malignant 
transformation is characteristic. 

A critical review of the literature revealed eighty-one authentic cases 
of papilloma durum of the nasal cavity. To this we were able to add 
five original instances, bringing the total to eighty-six to date. 

The etiologic role of infection in the genesis of papillomas is most 
uncertain, especially since true cases have been cited in the absence of 
any demonstrable infection. 

The intense proliferation of the epithelium represents the dominant 
factor in the production of the tumor, whereas the growth of the stroma 
is subordinate. True papillomas are most often encountered in the 
accessory nasal sinuses, particularly in the ethmoid labyrinth; the 
antrum is the next favorite site. 

The intranasal appearance of the tumor is that of a reddish-gray, 
lobulated, indurated mass which bleeds easily on manipulation. The 
neoplasm may attain such large size as to exceed the dimensions of the 
nasal cavity and thereby create marked nasal deformity. Papillomas 
bring about destruction of bone through rapid growth and pressure with- 
out actual infiltration. 

Histologically, the tumor presents a predominant epithelial prolifera- 
tion with only a fine connective tissue groundwork. The epithelial over- 
growth extends deeply, forming pegs which, however, maintain their 
connection with the surface epithelium throughout and are always sur- 
rounded by an intact basement membrane. These epithelial pegs cannot 
be regarded as evidences of a malignant process, but they nevertheless 
demonstrate the penetrative tendency of papillomas. 

The epithelial cells possess vesicular nuclei poor in chromatin. The 
superficial layers show pyknotic nuclear changes with vacuolation. The 
cytoplasm swells and often presents a honeycombed appearance. 

The symptoms of nasal papillomas are not characteristic and are 
usually dependent on an associated sinus infection. Rare cases with 
exophthalmos and anchylostoma are suggestive of a neoplasm. The diag- 
nosis cannot be made from clinical examination alone ; microscopic study 
is essential. 

True papillomas exhibit a marked tendency to local recurrences, even 
after apparently complete removal. Total extirpation is very difficult 
because of the diffuse involvement of the nasal mucosa 


real papillo- 
matosis. Recurrences are usually attributed to small overlooked rem- 
nants of the original tumor. A further characteristic of true papillomas 
is their tendency toward malignant transformation. In one of the five 
cases here reported the growth went on to form a papillary carcinoma. 

The treatment of choice for papillomas of the nasal cavity is total 
extirpation followed by radiotherapy. When treated in this manner, 
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patient 4, in whom the tumor finally became malignant, has nevertheless 


remained symptom-free for two and one-half years. 

The histories in five cases of true papilloma of the nasal cavity are 
presented, together with the histologic findings. The method of therapy 
in each case is discussed and the follow-up data given. 

121 East Sixtieth Street. 
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ANOMALOUS CAPILLARY PLENUS IN THE 
SCALA TYMPANI 


DOROTHY WOLFF, Pu.D. 


ST. LOUIS 


A case in which there was an anomalous capillary plexus in the 
scala tympani of the human cochlea is here reported. The plexus was 
found in the right ear of a Negro man aged 62. It was located in the 
basal coil 8.9 mm. within the round window. The condition apparently 
was unilateral. 

In the scali tympani, about half way between the basilar membrane 
and the lower border of the scala, there occurred a union of two 
capillaries. These capillaries were the vessel under the labium spirale 
(inner spiral vessel) illustrated in figure 1, and the vessel under the 
tunnel of Corti (outer spiral vessel) seen in figures 2 and 3. The 
caliber of the vessel formed was not appreciably altered after the union 
of the two component vessels. At the point of union the vessel made 
an angular turn and proceeded toward the lower border of the spiral 
ligament. Near the lower border of the spiral ligament it again divided 
(fig. 4+), one branch proceeding into the meshes of the ligament and the 
other joining the vein in the periosteum of the scala tympani, where 
the vessel proceeds toward the modiolus. 

The entire simple network was complete within six microscopic sec- 
tions (cut at 20 microns) which were 120 microns, or 0.12 mm., in 
length. The vessel as seen in figure 1 was included in only one section. 
This was to be expected when it is recalled that its caliber was only 
that of a red blood cell, or 7.5 microns, and that the sections were 20 
microns thick. There was no evidence of previous labyrinthitis. The 
organ of Corti was in excellent condition in the apical and middle 
coils. The basal coil showed atrophy of the organ, which might be 
expected in a person of this decade of life with a ++ Wassermann 
reaction of the blood. 

CLINICAL NOTE 

The patient was in the hospital for only seven days. Death was due to carci- 
noma of the esophagus and trachea. A large semicystic tumor (the size of an 
orange) was found in the thymus. The Wassermann test of the blood was 4+ on 
two occasions; the Kahn test was 3+. On the day of admission the examining 
internist elicited the information that the patient had had a ringing in the ears 
for two or three days. Five days before the patient's death the audiogram here 
From the Oscar Johnson Institute, Washington University Medical School. 
This work was made possible by the Ball Research Fund. 
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Fig. 1—Photomicrograph of a cross-section of the scala tympani showing the 
outer spiral vessel descending from under the labium. Note the sharp angle mid- 


Way in its course. 


Fig. 2—High power photomicrograph showing the inner spiral vessel descend- 


ing from under the tunnel. 
1 and 4. 


It meets the other at the obtuse angle seen in figures 
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Fig. 3—High power photomicrograph showing the origin from the inner spiral 
vessel under the tunnel. 


Fig. 4—High power photomicrograph showing the lower end of the vessel as 
it is about to divide, sending one branch into the spiral ligament and one into the 


endosteal vein. 
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presented was made by Miss I. Scott. Two days before the patient’s death Dr. A. 
J. Cone made an examination and reported the following observations: The 
external auditory canals were clean, and the membrana tympani was thickened and 
moderately retracted with equal shortening of the light reflex on the two sides. 
No scars were found. The patient said that he had never had any “ear trouble,” 
earaches, tinnitus or discharge. His hearing had not seemed to be good for the 
past two or three years. With the Siegel otoscope the membrana tympani and 
the ossicles were seen to move. The tubes were clear as tested by the catheter and 
inflation method. 

The postmortem microscopic examination showed that the middle ears were 
practically normal. As previously stated, the right inner ear showed a normal 
organ of Corti in the apical and middle coils but degeneration constituting com- 
plete atrophy in the basal coil. The degeneration began a little above the region 
where the capillaries that are here reported were located. At the level of the 
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Fig. 5—Audiogram showing the results of tests made in a fairly noisy ward 
with a 2-A Western Electric Audiometer. The patient was alert, intelligent and 
cooperative. Weber’s test showed that the sound was not referred. Rinne’s test 
showed positive results on the two sides. Bone conduction was found to be slightly 
decreased on both sides. The circles indicate the values for the right, and the 


crosses, those for the left, ear. 


capillary plexus the cells of the external sulcus were present but not normal; the 
cells of Claudius were not present. The nuclei of the cells of Hensen were present 
and all were at the tops of the cells. The bases of the cells were not there. The 
remainder of the organ of Corti was intact. The cochlear nerve was in fairly 
good condition. The left ear showed much more marked degeneration of the nerve 
and end-organ. 
COM MENT 

No similar anomaly has been reported in the literature so far as I 
have been able to ascertain. An effort to explain the appearance of 
such an unusual condition was made by studying available human fetal 
material and by reviewing the literature on the blood supply of the 


in 
EY 
1 
PITCH 
Lr 
9, 


48 ARCHIVES OF OTOLARYNGOLOGY 


inner ear. A special effort was made to find descriptions of the fetal 
blood supply and comparative anatomic descriptions. 

From the description just presented it is obvious that the anomaly 
was a capillary network. This was proved by the fact that the caliber 
of the vessel formed by the union of two vessels was not appreciably 
greater than the caliber of each component. One striking feature was 
the straightness and directness of the route of the vessels concerned. 
The vessels of the cochlea, like the nerves, are subject to torsion caused 
by the advancing development of the coils of the cochlea. In addition 
to the spiral twist of the vessels each branch apparently possesses 
numerous loops, as is well illustrated in plate 10 of Shambaugh’s ' work 
on the pig’s ear. So characteristic is this condition that Schwalbe,’ I 
believe erroneously, considered the terminal blood supply of the inner 
‘ar to be glomerular in character. 

Observation of a 3 month fetus revealed some interesting features. 
Resorption of the mesenchyme, in the process of forming a space in 
the scala tympani, appeared to progress rather more slowly in the region 
just under the organ of Corti. Frequently a definite remnant of mesen- 
chymal tissue was seen extending almost in the identical course of the 
anomalous vessel through the scala tympani. At one place in the middle 
coil the stub of a vessel was observed extending into this tissue from the 
base of the scala. Its further course could not be traced, but it 
obviously did not traverse the scala, for otherwise it could have been 
traced. No spiral vessels could be seen. Boettcher * stated that the 
spiral vessels do not appear until the scalae have been established in 
the embryo. In a 6 month Negro fetus a spiral vessel was observed 
under the organ of Corti, but it appeared only occasionally. Spiral 
vessels, either outer or inner, are much more rarely observed in human 
material than in lower animals, in my opinion. Retzius * described and 
illustrated a vessel under the tunnel of Corti in the rabbit embryo and 
stated that it disappears after birth. Tables 22 and 23 in volume 2 
of his work clearly show this. In the 8 cm. fetal cat he showed it in 
all coils, but in the 30 day fetal cat it does not appear in the apical 
coil. In his illustration of the human embryo it does not appear in 

1. Shambaugh, G. E.: The Distribution of Bloed-Vessels in the Labyrinth of 
the Ear of Sus scrofa domesticus, Decen. Publ., Chicago, University of Chicago 
Press, 1903, vol. 10. 


2. Schwalbe, G.: Ueber die Glomeruli arteriosi der Gehorschnecke, Anat. 
Anz. 2:93, 1887. 
3. Boettcher, A.: Ritckblicke auf die neueren Untersuchungen uber den Bau 


der Schnecke, Arch. f. Ohrenh. 24:1, 1887. 
4. Retzius, G.: Das Gehérorgan der Wirbelthiere, Stockholm, Kungl. Boktr., 
1881, vol. 2, p. 281. 
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the apical coil. Voltolini * pointed out that Kolliker evidently considered 
the spiral vessel as an occasional structure since he did not illustrate it 
in his handbook. 

A statement concerning the normal vascular supply of this region 
seems apropos here. The works of Hasse," Retzius,* Boettcher,* 
Schwalbe,? Siebenmann Bardeleben’s handbook), Shambaugh,' 
Asai,” Streeter, Bast * and Nabeya '® were reviewed. The monographs 
of Siebenmann and Eichler and the work of Middendorp were not 
available. While these authors have not agreed as to the source of 
supply and the routes of drainage of the inner ear, nevertheless certain 
salient features common to mammals in general regarding the course of 
the vessels in the cochlea may be advantageously reviewed at this time. 

Nabeya '’ in his comparative anatomic study beautifully illustrated 
in color the contrasted positions of the venous and arterial vessels. 
According to him the scala vestibuli contains primarily arterial blood, 
and the scala tympani, primarily venous blood. From observing his 
excellent illustrations one may truly say that the arteries curve down 
over the coils of the cochlea like the spokes of an umbrella, while the 
veins curve upward as do the spokes when the umbrella is inverted. 

The particular region which is of concern here is described under 
the heading of capillary network by practically all the authors who 
deal with this detail. Some slight confusion as to terminology exists. 
Rauber '' spoke of the vessel of the vas prominens of the spiral liga- 
ment as the outer spiral vessel. Retzius designated it as the vas 
spirale. Boettcher considered the vessel under the organ of Corti as the 

5. Voltolini: Ejiniges Anatomische aus der Gehérschnecke und tiber die Func- 
tion derselben resp. des Gehérorganes, Virchows Arch. f. path, Anat. 100:27, 
1885; Ueber die Gehérzahne der Schnecke des Menschen und der Saugethiere und 
deren Gefasse, ibid. 104:109, 1886. 


6. von Hasse, C.: Ueber die Gefasse in der lamina spiralis membranosea des 
Gehororganes der Wirbelthiere, Anat. Anz. 1:96, 1886. 
7. Shambaugh, G. E.: The Distribution of Bloodvessels in the Labyrinth of 


the Ear of the Cochlea of the Sheep and Calf, Arch. Otol. 34:71, 1905; Com- 
munication Between Bloodvessels in the Membranous Labyrinth and Endosteum 
and Those in the Bony Capsule, ibid. 34:469, 1905; Venous System of the Laby- 
rinth, Tr. Am. Otol. Soc. 43:77, 1910. 

8. Asai, K.: Die Blutgefasse des hautigen Labyrinthes des Hundes, Anat. 
Hefte 36:369, 1908; Die Blutgefasse des hautigen Labyrinthes der Ratte, ibid. 
36:711, 1908. 

9. Bast, L. H.: Blood Supply of the Otic Capsule, Anat. Rec. 48:141, 1931. 

10. Nabeya, Denjiro: A Study in the Comparative Anatomy of the Blood 
Vascular System of the Internal Ear in Mammalia and Homo (Japanese), Acta 
scholae med. Univ. imp. in Kioto 6:1, 1923. 

11. Rauber, A. A.: Lehrbuch der Anatomie des Menschen, ed. 9, Leipzig, 
Georg Thieme, 1909, pt. 6, p. 234. 
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outer spiral vessel and the vessel under the labium as the inner 
spiral vessel. A third vessel sometimes appears at the point of 
attachment of Reissner’s membrane. As Shambaugh clearly stated, 
these spiral vessels are to be considered as part of elongated capillary 
loops. They are therefore not continuous spiral vessels but are occa- 
sionally interrupted. Boettcher’s work was the only one reviewed in 
which a special study of the developmental conditions of the region was 
made. Shambaugh, however, stated that the vessels of the young 
embryo in this region take a straighter and more direct course than in 
older specimens. It is interesting to note that Boettcher quoted Midden- 
dorp as saying that the two, occasionally three, spiral vessels are estab- 
lished from a fusion of capillaries arranged in a network. Boettcher 
could not agree with this observation. 

In regard to whether the spiral vessels carry arterial or venous blood, 
no positive statement can be made. Boettcher definitely stated that he 
could not answer this question. Asai in his study of the dog’s ear dis- 
cussed the vessel under the organ of Corti as a part of the venous system 
and illustrated it in blue in his table 35. In the article on the rat he 
stated that the vessel under Corti’s tunnel carried arterial blood, and 
he so illustrated it in table 48. It is, of course, difficult in injected 
capillaries to know when the injected fluid passes across from one system 
to the other. Nabeya stated that in the monkey the two zones (of the 
outer and inner spiral vessels) have remarkable capillary networks. 
According to this author these capillaries belong to two kinds of blood 
vessels, arterial and venous. 

Concerning the matter of anastomoses of the spiral vessels, Boettcher, 
Middendorp, Shambaugh and Nabeya all saw connections of the outer 
spiral vessel with those of the spiral ligament. These were most clearly 
described by Shambaugh, who said that occasionally in lower animals 
he found a branch given off from the spiral vessel passing out along 
the basilar membrane to join the vessels of the spiral ligament. In a 
personal communication in regard to the anomaly presented in this 
paper, Shambaugh states: “The condition in the scala tympani seems 
to be clearly an embryological left-over.” 

It is interesting to note that tinnitus, if heard at all, did not occur 
until two or three days before the patient entered the hospital, 1. e., 
twelve or thirteen days before death. Obviously, this was at least not 
a distressing symptom. Crowe, Guild and Polvogt '* found “no cochlear 
lesion present in ears with a history of tinnitus that is not also present 


in ears without this symptom.” 


12. Crowe, S. J.: Guild, S. R., and Polvogt, L. M.: Observations on the 
Pathology of High-Tone Deafness, Bull. Johns Hopkins Hosp. 54:315, 1934. 
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In the year from Sept. 1, 1933, to Sept. 1, 1934, 19 cases of malignant 
tumor of the nasopharynx were recorded at the Massachusetts Lye 


and Ear Infirmary. All the tumors were representative of the types 


of malignant growth common to this region. It is my purpose in this 


paper to present photomicrographs of these tumors and data on the 


history, treatment and, whenever possible, the follow-up of these 


patients. 


When one considers that the nasopharynx is made up of lymphoid, 


epithelial, muscular and connective tissue the potentiality of this loca- 


tion for the development of various types of tumor is easily 


recognizable. As one would expect, tumors of epithelial origin are the 


most common. The following tabulation presents the types of malig- 


Age Limit, Years 


Frequency 


Type cf Malignant Growth 


Transitional cell. 10 to 52 


nant growth, their frequency and the age limits in which they occurred 
in this series. With the tabulation as a guide the various tumors will 


he discussed in order of their frequency of occurrence. 


Epidermoid Carcinoma.—A tumor was removed from the nasopharynx of a 
man, aged 56, who had complained for six months of severe sore throat and 
headache on the right side. The headache was intermittent, sharp and localized 
to the top of his head. There had been a loss of 8 pounds (3.6 Kg.) during the 


preceding two months of the illness. 


Examination revealed a roughened, irregular swelling on the posterior wall of 


the nasopharynx. Roentgenograms showed that all the sinuses on the right side 


This work was done at the Mosher Laboratory of the Massachusetts Eve and 
Ear Infirmary. 


The pathologic slides were checked by Dr. T. B. Mallory and Dr. John 
bradley of the pathologic department of the Massachusetts General Hospital. 


Dr. S. B. Wolbach of the pathologic department of the Peter Bent Brigham 
Hospital and the Harvard Medical School checked the diagnosis of the epithelial 
tumor presented here as a transitional cell carcinoma. The photographs were made 
by Dr. Werner Fuller. 
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un 


were thickened, the sphenoid bone was dense, and there was some thickening of 
the nasopharynx. The pathologic change seen in figures 1 and 2 justified the 


diagnosis of epidermoid carcinoma, grade 2. 


Transitional Cell Carcinoma.—Next in frequency of occurrence is 
the lympho-epithelioma, perhaps more properly called transitional cell 
carcinoma. Four cases of transitional cell carcinoma were recorded. 

Recently it has been the contention of several authors that such 
tumors do not constitute a distinct pathologic entity. They have 
expressed the opinion that the tumor is probably a high grade 
carcinoma. That the nomenclature applied to this type of tumor may 


h 
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Fig. 1—A photomicrograph ( 60) of an epidermoid carcinoma (grade 2) 
showing marked epithelial infiltration and hornification. Very little stroma (C) 
remains. No mitotic figures are evident. 1 indicates epithelial pearl formation, 
and B, epithelium. 


be at fault is not to be denied. However, the epithelium covering the 
tonsils, the vault of the pharynx and the nasal passages is of a delicate 
cellular type not given to hornification. In other words, this epi- 
thelium is of a different type from that found elsewhere, and the 
tumors arising from this type of epithelium are different from other 
epithelial tumors, not only pathologically but clinically. Therefore, it 
seems justifiable to place these tumors in a special classification. 

A tumor (figs. 3 and 4) was removed from the nasopharynx of a boy, aged 
10, who for six months had complained of pain in the right ear. There had been 
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loss of weight, and the child appeared apathetic. It was not until two months 
before admission that a swelling was noticed in the throat. 

Examination revealed a prominent mass pushing the soft palate forward. The 
uvula was not swollen. On palpation the mass was firm with no areas of fluctua- 
tion. There was marked anterior cervical adenopathy, with the skin over the 
glands red and tender. Roentgenograms showed a large defect about the size of 
an egg in the base of the skull on the right in the region of the foramen ovale. 


There was also some destruction of the petrous tip on the right side.' 


The tendency is for the primary lesion to be a small infiltrative 
growth which early invades the lymph nodes draining the area, pro- 
ducing bulky growths of these nodes. Therefore, in the presence of 


A 


Fig. 2—A high power photomicrograph ( 280) of the section in figure 1 
showing the marked hornification and differentiation of the epithelium (4). 


any enlargement of the cervical nodes it is well to search the naso- 
pharynx thoroughly for the primary lesion, since a hasty examination 
may lead one to the diagnosis of primary disease of the nodes. 

Fibrosarcoma.—-Two cases of fibrosarcoma were recorded during the 
year. This tumor usually appears singly and is rounded and very 
firm. The rate of growth is usually rapid. 

A growth (figs. 5 and 6) was removed from the nasopharynx of a boy aged 
15. The duration of symptoms was approximately one month, during which time 


1. Since this paper was written the patient has been readmitted to the hospital 
with an increase in the cervical adenopathy ‘and evidently some splenomegaly. 
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Fig. 3—A photomicrograph (> 80) of a transitional cell carcinoma, showing 


the infiltration of sheets of pale-staining cells. 4 indicates epithelium. 


Fig. 4—A high power photomicrograph (> 400) of the section in figure 3, 
showing the large pale-staining cells with large nuclei but indefinite outlines of 


the cells. A indicates epithelium. 
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the chief complaint was hoarseness and a sensation of fulness on swallowing. On 
examination a nonvascular mass was revealed in the lateral pharyngeal wall and 
another in the right side of the neck. 


Lymphosarcoma.—Lymphosarcoma arises from the lymphoid tis- 
sues. It is a true malignant neoplasm occurring often as part of a 


systemic process; that is, the lesion in the nasopharynx may be only 
one of the clinical manifestations of the disease. The process may 
extend to the nares, cervical nodes, base of the skull and cranial cavity. 
Likewise, the orbit, larynx and intestinal nodes may be involved. In 
fact, any lymphoid tissue in the body may become affected. 


Fig. 5——A photomicrograph ( 80) of a lymphosarcoma, showing the unre- 
strained growth of lymphoid tissue (2) with obliteration of all the normal struc- 
tural margins. 1 indicates epithelium. 


A tumor (figs. 7 and 8) was removed from the nasopharynx of a man, aged 
53, who for nine months had noticed a painless mass in the left side of his throat. 
At first there was only a slight swelling of this region, but the area rapidly 
increased in size though there was no other symptom but slight difficulty in swal- 
lowing. After five months the mass was removed by the patient's physician, and 
a few weeks later it had recurred, attaining a greater size, and produced con- 
siderable pain on swallowing. 

Examination revealed the right tonsillar fossa to be normal. There was an 
irregular, moderately firm mass about the size of a crab-apple extending out from 


the base of the left tonsillar fossa. 
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A high power photomicrograph (> 700) of the section in figure 3, 
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Fig. 


showing a variation in the size of the cells. 
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Reticular Cell Sarcoma—One of the rarest of nasopharyngeal 
tumors reported is reticular cell sarcoma. Though | have been able 
to find reports of but 3 cases of reticular cell sarcoma in the naso- 
pharynx, that fact does not necessarily mean that the tumor is rare. 
This type of tumor is rather commonly reported as occurring else- 
where in the body. That it is reported so infrequently in the naso- 
pharynx is probably due to the fact that frequently the growth is 
unrecognized and is placed in the general classification of lympho- 
blastoma. 

Some idea of the frequency of occurrence of reticular cell sarcoma 
can be obtained by referring to the statistics of Rosenthal, Harris and 


Fig. 8.—A high power photomicrograph (> 600) of the section in figure 7, 
showing the closely packed cells with dark-staining nuclei. There are a few 
mitotic figures (8B), but fibroblasts are not prominent. 4 indicates spindle cells. 


Kean.* These authors reported on 156 cases of lymphadenopathy. 
These were distributed as follows: 
Number of Cases 
Hodgkin's disease or lymphogranuloma.................... 


Lymphosareoma 
Reticular cell sarcoma 


2. Rosenthal, N.; Harris, W., and Kean, A.: Clinical and Radio Therapeutic 
Considerations of Follicular Lymphoblastoma, Am. J. Roentgenol. 29:95 (Jan.) 
1933. 
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Caldwell * mentioned the fact that the reticulo-endothelial system 
is frequently the site of neoplasm. Raiford * mentioned that the histo- 
genesis is obscure but expressed the belief that the origin is from the 
reticular cells of the follicles of lymph nodules and possibly from the 
sinus reticulum. That cells of the reticulum under stimulation may 
be transformed into histiocytes (resting phagocytic cells) has been 
established by Maximow and Bloom ® and others. 


Fenton ° in numerous articles has called attention to the role of his- 
tiocytes in the defense mechanism of the respiratory tract. Now 
attention is called to the fact that the same cells may take on a malig- 
nant character. Roulet,’ who has done much to separate reticular cell 
sarcoma from the rather clumsy grouping of neoplasms under lympho- 
blastoma reported the 3 cases of reticular cell sarcoma of the naso- 
pharynx mentioned previously. He was of the opinion that the 
condition may follow leukemia. He also mentioned that there is a 
slow-growing lesion long before metastasis takes place. 
A biopsy specimen was removed from the lesion of a woman aged 60 who for 
the previous six months had had increased obstruction to breathing in both sides 
of the nose accompanied by a sense of a mass in the nasopharynx and a distinctly 
nasal tone to her speech. Occasionally she expectorated a litle blood-tinged 
sputum. There had been a loss of 10 pounds (4.5 Kg.). At no time had she 
suffered any pain. 

Examination disclosed a mass in the nasopharynx obstructing the left choana. 
The mass bled freely. There were no cervical glands. Roentgenograms showed 
only sinusitis on the right. 

In the microscopic section (figs. 9 and 10) were seen many large cells with 
reticular processes fusing with the adjacent reticulum. It was the presence of 
this particular type of cell which aided in making a diagnosis. 


TREATMENT 
As to treatment of these conditions, surgical intervention does not 
offer many possibilities, but irradiation does. The notes made on 


3. Caldwell, George T.:  Reticulo-Endothelial System and Its Relation to 
Neoplastic States, South. M. J. 27:205 (March) 1934. 
4. Raiford, T. S.:  Lymphoblastomas of the Intestinal Tract, Arch. Surg. 


26:813 (May) 1933. 

5. Maximow, A. A.: Text-Book of Histology, edited by William Bloom, 
Philadelphia, W. B. Saunders Company, 1930, p. 125. 

6. Fenton, R. A.: Immunity in Otolaryngology, Ann. Otol., Rhin. & Laryng. 
40:1 (March) 1931: The Presence of Phagocytic Cells (Histiocytes) in Aural 
Mucosa, ibid. 41:393 (June) 1932; “Reticulo-Endothelial” Components of Acces- 
sory Sinus Mucosa: Experimental and Clinical Observations, Arch. Otolaryng. 
14:586 (Nov.) 1931. 

7. Roulet, Frederic: Das primare Retothelsarkom der Lymphknoten, Vir- 
chows Arch. f. path. Anat. 277:15, 1930; Weitere Beitrage zur Kenntnis des 
Retothelsarkoms der Lymphknoten und anderer Lymphoiden-Organe, ibid. 286: 
702, 1932. 
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Fig. 9.—A photomicrograph (X 80) of a reticular cell sarcoma, demonstrating 
the predominance of reticulum (.4) as compared with the lymph cells seen in 
figure 5. 


Fig. 10.—A high power photomicrograph (& 700) of the section in figure 9, 
showing the large amount of reticulum (.4), the varying shapes of the large cells 
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discharge of some of the patients with the more representative cases 
are of interest: 


The patient with lympho-epithelioma was given roentgen therapy (800 roent- 
gens (r) delivered through a 10 by 10 mm. field to each side of the tumor). 
Twenty days after treatment was begun the patient was discharged. The palate 
was well elevated and no mass was seen or evident on palpation. The boy had 
gained weight and could swallow without difficulty. 

In the case of lymphosarcoma radium was used, the dose being 712 millicurie 
hours. This was followed by roentgen treatment with 2,400 r through a 15 by 15 
mm. field to the left side of the neck and 1,800 r through a 10 by 10 mm. field. 
The course of treatment required three weeks. There followed a sloughing of 
the mass accompanied by severe sore throat. At the time of discharge the mass 
had disappeared and the soreness of the throat had subsided. 

In the case of reticular cell sarcoma the patient received 2,400 r to both sides 
of the nasopharynx in daily divided doses of 300 r through a 10 by 10 mm. field. 
On discharge the patient was able to breathe through the nose, and the mass had 
decreased considerably in size. 


In checking up the records of the outpatient department I found 
that in only 1 case in this series had the tumor recurred. However, it 
was impossible to judge the prognosis accurately, as the follow-up was 
limited to only a few months. 
SUMMARY 


AND CONCLUSIONS 


Nineteen cases of malignant tumor of the nasopharynx were 


encountered at the Massachusetts Eve and Ear Infirmary from Sept. 1, 
1933, to Sept. 1, 1934. 

From this number a group representative of the various types of neo- 
plasm rather commonly located in this region was selected. Data on the 
cases have been presented in the order of the frequency of occurrence of 
the lesions in the series, along with a short discussion of the pathologic 
changes, treatment and follow-up in a few of the cases. 

Reticular cell sarcomas have been described and separated from the 
old generalized grouping of lymphoblastomas. 

The following conclusions suggest themselves : 

1. The nasopharynx bears a rather fertile soil for the development 
of the various types of neoplasm. 

2. Any abnormality in the appearance of the tissue in this region 
is worthy of biopsy. 

3. Tumors arising from the different kinds of epithelial covering 
over the vault of the nasopharynx are different both pathologically and 
clinically from most other epithelial tumors and evidently deserve some 
special classification. 
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4. Reticular cell sarcoma occurs in the nasopharynx and should not 
be confused with lymphoblastoma. 


5. The results in this series are in support of radiation therapy, 
but the follow-up was limited to a period too short for conclusions as to 
the permanency of results. 
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PETROUS PYRAMID 
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“The petrous bone now occupies somewhat the position which the 
mastoid occupied twenty or thirty years ago.” ‘This statement was 


made by Ballance in 1919 and is even more applicable today, for the 
subject of suppuration of the petrous pyramid occupies the center of 
interest in otology. Our clinical experiences, our anatomic and surgical 
research and a comprehensive review of the literature prompt us to 
present this paper which deals with some of the less understood phases 
of suppuration of the petrous pyramid. 

Infection of the petrous portion of the temporal bone and a spread 


of the disease to the surrounding structures have been recorded many 
times in the past two hundred years. In 1740 Morgagni’ performed 
an autopsy on a boy of 12 years who had what was probably an acute 
exacerbation of chronic otitis media. Part of the account is as follows: 
“The pus had entered the cranial cavity, and I was able to demonstrate 
to all present by an opening on the petrous portion of the temporal 
bone which some call posterior and others internal and inferior. For at 
that surface . . . the caries had made an opening nearly circular 
in shape and about the size of a lentil bean ” Adolphus Murray ” 
of Copenhagen published his report on anatomic researches on the 
mastoid cells in 1791, at which time he spoke of “innumerable small 
cells of which some are spread throughout the mastoid; but others 
extend beneath the upper and posterior walls of the petrous.” 
Infection of this portion of the temporal bone may be classified as 
acute, subacute and chronic. The truly acute infection occurs infre- 
quently as compared with the subacute. When one speaks of petrositis 


From the Department of Otolaryngology, Kings County Hospital. 

Read in part before the Eastern Section of the American Laryngological, 
Rhinological and Otological Society, Jan. 5, 1935. 

1. Morgagni, G. B.: The Seats and Causes of Diseases, abridged and eluci- 
dated by William Cooke, Boston, Wells & Lilly, 1824, vol. 1, pp. 13 and 157. 

2. Murray, Adolphus: Samml. auserl. Abhandl. zum Gebr. prakt. Aerzte, 
1791, p. 19. 
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or petrous infection as it has been described by Kopetzky and Almour * 
and as it has been encountered by many others one has in mind the 
subacute type of infection. It is this condition with which we are con- 
cerned in this paper. The chronic, long-standing cases of petrous 
involvement present entirely different problems which do not apply here. 
These cases are asymptomatic for long periods and may terminate with 
purulent meningitis or abscess of the brain. Cases such as those 
reported by Friedreich,* Leonard and Bigger ® are of this class, and 
the reports are instructive in this connection. The infection may also 
be classified as localized or diffuse. Kopetzky and Almour “ first called 
attention to the fact that a great majority of acute and subacute infec- 
tions occur in pneumatized bones. This fact is no longer questioned. 
In a relatively small percentage of cases the structure of the bone is 
diploic or a mixture of diploic and pneumatic. The term osteitis as 
applied to disease of the petrous portion of the temporal bone has come 
to mean infection in a well pneumatized bone, while osteomyelitis implies 
a more widespread lesion in bones of lesser pneumatization. 


SYMPTOMATOLOGY 


Involvement of the petrous apex is evidenced by certain symptoms, 
which usually appear after a mastoidectomy. This is not always so, for 
mastoid disease does not always precede or accompany petrous involve- 
ment. Such a process occurred in our cases 6 and 7 and in the case 
of Uffenorde.*. There are many variations from the usual clinical 
picture which will be dealt with later. 

The cranial nerves which are most frequently involved are the fifth, 
sixth and seventh. Occasionally the ninth, tenth and eleventh may be 
involved when the infection breaks through postero-inferiorly in relation 
to these nerve trunks. Kopetzky and Almour *” reported such a con- 
dition in one of their cases. 

Perhaps the most frequent and most important symptom is pain 
which is caused by the involvement of one or more branches of the 
fifth nerve, most frequently the ophthalmic branch. Pain is encountered 


3. Kopetzky, S. J., and Almour, R.: (a@) The Suppuration of the Petrous 
Pyramid; Pathology, Symptomatology and Surgical Treatment: I., Ann. Otol., 
Rhin. & Laryng. 39:996 (Dec.) 1930; (b) IL, ibid. 40:157 (March) 1931; (c) 
III., ibid. 40:396 (June) 1931; (d) IV., ibid. 40:922 (Sept.) 1931. 

4. Friedreich, J. B.: Hirnentziindung und Caries der Pars Petrosa des 
Schlafenbeines, Heidelberger klin. Ann. 5:393, 1829. 

5. Leonard, Crosby: Case of Caries of Temporal Bone: Rapidly Fatal, M. J. 
London 2:1162, 1854. 

6. Bigger, S. L.: Caries and Complete Removal of the Petrous Portion of 
the Temporal Bone, Dublin Hosp. Gaz. 2:349, 1855. 

7. Uffenorde, W.: Zur Klinik der Falle von Mittelohreiterung mit  tiefen 
perilabyrintharen Herden, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 105:87, 1929. 
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in or about the eye and is usually the first symptom. It may occur 
during the day, but it is nocturnal as a rule. It may occur only in the 
early morning or may be more or less constant throughout the night. 
Pain has been noted in the forehead, in the upper or lower jaw and in 
the temporal region of the affected side. Eagleton * explained the irri- 
tation of the ophthalmic branch as being due to tension on the dura 
surrounding this nerve as a result of the edema and swelling of the 
vessels of the dura from the nearby disease process. We have sought 
for an explanation of this pain and find it difficult to accept it as being 
caused by direct irritation or by the mechanism suggested by Eagleton. 
The ophthalmic division of the fifth nerve is situated higher and is 
more mesial than its other branches. We believe that the recurrent 
tentorial branch of the ophthalmic nerve described by von Luschka ® 
may be the explanation of this phenomenon. This branch leaves the 
ophthalmic nerve shortly after it passes through the superior orbital 
fissure and traverses the anterior surface of the petrous bone near its 
apex, after which it is lost in the tentorium cerebelli, where it terminates. 
It is interesting that Krause '® was of this opinion in 1904 when he 
discussed this symptom. In discussing the frontal headache of the 
patient on whom he successfully operated, Krause stated that the 
superior border of the pyramid and the tentorium were innervated by 
the ramus recurrens of Arnold, a branch of the first division of the 
fifth nerve. (He was probably in error, as Arnold’s nerve is the 
auricular branch of the vagus.) He expressed the opinion that the pain 
was transmitted from the irritated recurrent branch by way of the 
ophthalmic branch to its other terminations. He believed that this 
theory was borne out by the fact that following the operation when he 
released the pus from the petrous area the frontal headache disappeared 
and did not return. In some cases pain has continued despite surgical 
intervention, but this is very likely due to the fact that some infection 
remained. In reviewing the reports of cases one is impressed with the 
fact that the pain usually disappears within twenty-four hours after the 
operation when a cure has been accomplished. When, however, there 
remains some disease of the petrous apex and the clinical course does 
not indicate immediate and uninterrupted recovery the pain continues 
until such time as a change occurs which governs a cure. 

Brouardel ** recognized the presence of facial neuralgia in petrous 
infection as early as 1866 and mentioned the increase in the intensity 


8. Eagleton, W. P.: Localized Bulbar Cisterna (Pontile) Meningitis, Facial 
Pain and Sixth Nerve Paralysis and Their Relation to Caries of the Petrous Apex, 
Arch. Surg. 20:386 (March) 1930. 

9. von Luschka, H.: Anatomie: Die Nerven in der harten Hirnhaut, 
Tiibingen, H. Laupp, 1850, p. 25. 

10. Krause, F.: Hirnchirurgie, Deutsche Klin. 8:953, 1904. 

11. Brouardel, P.: Des lesions du rocher et de l’apophyse mastoide et de 
accidents qui en sont la conséquence, Bull. Soc. anat. de Paris 41:212 (May) 1866. 
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of the pain when the discharge lessened. Two years later von 
Tréltsch ** called attention to the facial pain which accompanies infection 
in the ear. Berger ** suspected that caries of the petrous bone existed 
because of the neuralgia from which his patient suffered. Several years 
later Ostmann ** wrote of the pain in and about the eye which has been 
emphasized more recently by Kopetzky.** Increase in the intensity of 
the pain frequently indicates an increase in intra-apical pressure and 
should be properly evaluated. 

Since the first paper of Gradenigo ** involvement of the sixth nerve 
has been well understood. Paralysis of the abducens nerve is by no 
means a constant finding in cases of petrous infection, but when it does 
occur in conjunction with other symptoms and findings its presence is 


TABLE 1.—Site of Origin of Fistulas in Fifty-Three Cases Reported in 
the Literature 


Site Number of Cases 
— 18 


significant. By now it is known that surgical intervention is not 
required in every case of paralysis of the sixth nerve. 


Paralysis of the seventh nerve is the first warning of petrous 
involvement perhaps more frequently than it is recognized. When one 
considers the close proximity of the facial nerve to the cells which are 
more or less constantly present in the region of the ampullar end of 
the superior semicircular canal, one can appreciate the fact that a sup- 
purative process which is traveling along this cell channel to the apex can 
readily involve the seventh nerve as it begins its course inward. We 


12. von Tréltsch: Anatomische Beitrage zur Lehre von der Ohreneiterung, 
Arch. f. Ohrenh. 4:96, 1867. 

13. Berger, M.: Paralysie de l’acoustique et du trijmeau, parésie du facial, 
carie du rocher, Rec. d’ophth. 5:25, 1883. 

14. Ostmann: Ueber die Beziehungen zwischen Auge und Ohr, Arch. f. Ophth. 
43:1, 1897. 

15. Gradenigo, G.: Sulla paralisi dell’abducente nelle otiti, Arch. ital. di otol. 
18:414, 1907; Sulla paralisi dell’abducente di origine otitica, Gior. d. r. Accad. di 
med. di Torino 10:361, 1904. 
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speak of this area as that of the facial angle of the superior canal. Of 
significance is the fact that the paralysis is transient as a rule, because 
as the tension of the acute inflammatory process is relieved by the 
softening and liquefaction which follow, the involvement of the sheath 
of the nerve resolves while the infectious process is progressing 
inward. In our anatomic studies we found that the greatest number 
of pneumatized cell channels originated in the area of the facial angle 
of the superior canal, while in a review of the literature we were able 
to find reports of fifty-three cases of well defined fistula, fourteen of 
which began in this area—by far the largest number found in any single 
location (table 1). A recent experience indicated that the facial nerve 
can be affected by a, diseased tract of cells which originates in the arch 
of the superior semicircular canal. This involvement takes place in that 
portion of the facial nerve which extends from the geniculate ganglion 
to the internal auditory meatus. Broeckaert,'* Kopetzky and others 
have reported cases in which the seventh nerve was temporarily involved. 
We have had three such cases. 


Discharge.—Discharge from the middle ear or mastoid may be scant, 
absent or profuse. It is profuse as a rule, but this is by no means a 
constant finding. The discharge from the postauricular wound or canal 
is profuse when a fistulous tract or a diseased area of bone is emptying 
the exudate into the middle ear or mastoid cavity. A fistula may be 
blocked by granulations even after it has been patent and has discharged 
profusely. In such a case the profuse discharge is no longer present, 
and there. is little if any exudate coming from the wound or from the 
canal of the ear. The discharge may be scant or absent when there 
is little or no outlet from the petrosa to permit the escape of the 
products of the infection. When that is the case the pain is increased. 
Such a change in symptoms indicates that the exudate is trapped. When 
the discharge is scant or absent and the pain is not increased but is 
diminished or absent it indicates one of two things: either the process 
is resolving or the infection has eroded through the cortex of the 
petrous apex. There are variations from the pictures just outlined. The 
mastoid may be slightly involved and the petrous pyramid markedly so. 
The middle ear may be dry, and the patient may have fever and a severe 
headache. 


16. Broeckaert, J.: Intervention par la voie supra auriculaire en cas de para- 
lysie otique du meteur oculaire externe associée 4 la neuralgie du trigéminaux, 
Rev. de laryng. 2:209 (Sept.) 1915. 

17. Profant, H. J.: Gradenigo Syndrome with a Consideration of Petrositis, 
Arch. Otolaryng. 13:347 (March) 1931. Friesner, I., and Druss, J. G.: Osteitis 
of the Petrous Portion of the Temporal Bone, ibid. 12:342 (Sept.) 1930. 
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Temperature.—The temperature is such as is expected from an infec- 
tion which is confined within a small bony space and from which 
absorption is not rapid. As has been stated before, the infection is 
usually subacute. The temperature ranges between a little above 99 to a 
little above 101 F., and in children it may reach 102 F. When, however, 
a complication threatens, the rise of temperature may be the first indica- 
tion of what is to follow. We have been impressed with the fact that 
the temperature usually fails to return to normal in the course of otitis 
media or following a mastoidectomy in the cases in which the condition 
is progressing to a petrous infection. This low grade fever may con- 
tinue for weeks before involvement of the petrous tip makes itself 
known. The pulse rate does not bear a constant relation to the tem- 
perature, at times being elevated out of proportion to it. This is more 
pronounced in cases of longer duration and is no doubt the result of 
low grade toxemia. The period of quiescence which Kopetzky and 
Almour ** have stressed is of real importance in that it warns the 
otologist that not only may his patient be far from recovery but an 
intracranial complication may make its appearance at any time. The 
period of quiescence may be short or long and may at times be absent. 
It is important to stress that one must be aware that a latent period 
exists when, after otitis media of several weeks’ duration or after a 
mastoidectomy several weeks before, the temperature remains above 
normal and the patient has a profuse discharge from the canal of the 
ear or from the postauricular wound. A postauricular wound that has 
not healed after a reasonable period of time should make one suspicious. 
A sustained normal temperature and a profuse discharge with diminu- 
tion or absence of pain constitute a favorable sign. As an unfavorable 
sign we would note the combination of persistent elevation of tempera- 
ture and persistence or increase of pain with profuse discharge; such 
a condition with no discharge indicates a more seriously unfavorable 
course. 

Labyrinthine Irritation—This occurs in some cases. The symptoms 
of vertigo and nystagmus are due to an inflammation of the cellular 
structure about the labyrinth causing perilabyrinthitis. Functional 
tests of the labyrinth bring normal responses, proving that true 
endolabyrinthitis does not exist. When, however, labyrinthine symptoms 
occur in the presence of involvement of the seventh nerve the pos- 
sibility of serious developments must be kept in mind. In such a case 
the seventh nerve may become involved just above the oval window, 
and the labyrinth may be infected by way of this structure. 


Laboratory Data.—The blood count keeps pace with the range of 
temperature. The leukocyte count is mildly elevated, usually between 


4 
ip 
x 
a 
EAT: 
The 
q 


68 ARCHIVES OF OTOLARYNGOLOGY 
9,000 and 12,000 or 13,000. When, however, the temperature rises 
because of a beginning intracranial complication the white blood cell 
count rises with it, going to the levels which are seen in irritative menin- 
gitis or later in true meningitis. 

The same bacteria are found in disease of the petrous pyramid as 
are found in infections of the middle ear and the mastoid, and the same 
fear and respect are accorded type III pneumococcus as it has received 
heretofore. Although this organism is responsible for many deaths due 
to complications of suppurative otitis media it must not be considered 
as the causative factor in all fatal cases of involvement of the petrous 
apex. Wilkinson,’* Rollin,'® Graham,” Grunert,” Fowler ** and others 
have reported petrous infections caused by it. 

The spinal fluid shows no significant change until pachymeningitis 
is present. The eyegrounds are usually normal except when a compli- 
cating sinus thrombosis exists. The spinal fluid should be examined 
in cases in which there is increasing pain in the presence of a diminishing 
discharge. 

Roentgen study is of great importance and is considered the most 
important single guide other than that of the combined symptoms. Such 
study frequently furnishes an understanding of the cellular structure 
of the petrous pyramid which is essential to an understanding of the 
disease. Therefore, roentgen study with the patient in the Stenver and 
in the Taylor position should be carried out to discover not only the 
condition of the area of the apex tip but that of the cellular channels 
leading from the middle ear and the mastoid cavity toward the apex 
tip. 

Fistulas —The entire subject of suppuration of the petrous pyramid 
centers about the formation of fistulas from the middle ear or the 
mastoid area into the apex. It is obvious that pneumatized bones are 
best adapted for the formation of fistulas and that diploic bones can 
contain fistulas. Our experience has demonstrated that the perilaby- 


18. Wilkinson, G.: A Case of Paralysis of the External Rectus Muscle Due 
to Abscess in the Apex of the Petrous Pyramid, J. Laryng., Otol. & Rhin. 29:409 
(Aug.) 1918. 

19. Rollin, H.: Beitrage zur Kenntnis der Mucosus-Otitis, Arch. f. Ohren-, 
Nasen- u. Kehlkopfh. 137:333, 1933. 

20. Graham, H. B.: Two Cases of Perforation of the Petrous Portion of 
the Temporal Bone Due to Capsulated Bacteria, Ann. Otol., Rhin. & Laryng. 
22:798, 1913. 

21. Grunert: Anatomische und klinische Beitrage zur Lehre von den intra- 
craniellen Complicationen der Otitis, Miinchen. med. Wchnschr. 44:1375, 1897. 


22. Fowler, E. P.: Suppurations of the Petrous Tip, J. A. M. A. 102:1651 
(May 9) 1934. 
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rinthine cells are frequently diploic while the apical cells are at the same 
time pneumatic. The cellular anatomy of the petrous pyramid has been 
studied by us ** and by several others. The most recent anatomic work 
is that of Hagens,** which deserves mention. Hagens studied twenty- 
five bones in gross section and twenty-five bones histologically. Seven, 
or 28 per cent, of the gross specimens showed a pneumatized apex ; four 


TaBLe 2.—Reported Cases of Fistula According to Authors 


Anterior to superior canal Peritubal inferior 
Eagleton * 1 1 
Lange: Beitr. z. Anat. Physiol., Path. u. -- 

Therap. WSIS, 2 3 
Lillie and Williams: Arch. Otolaryng. 

1 Peritubal (locations not mentioned) 
Jungert: Acta Oto-Laryng. 16: 394, 1931 1 Boemer: Ann. Otol., Rhin. & Laryneg. 
bin 2 Leutert: Verhandl. d. deutsch. Gesellsch. 


Oto-rhino-laryng. internat. 


Posterior to superior canal 


- 2 reh of superior canal 
Lombard: Ann. d. mal de l’oreille du Myerson, Rubin and Gilbert.............. i: 


Bowers 254 
Posterosuperior border Eagleton 25» 


Tubal 
2 
2 
1 Posterior (behind posterior canal) 
Kopetzky and Almour 27................. 1 


Multiple fistulas 

1 


Kopetzky and Almour* .. Kopetzky and Almour * .. 


of the seven and nine of the ten bones with a pneumatized apex presented 
peritubal cells. We failed to record peritubal cells as such in our study 
because that study dealt with cellular channels from the periphery to 
the apex and consequently did not include peritubal cells. Our obser- 
vations on peritubal cells were carried out only in the pneumatized 


23. Myerson, M. C.; Rubin, H. W., and Gilbert, J. G.: Anatomic Studies 
of the Petrous Portion of the Temporal Bone, Arch. Otolaryng. 20:195 (Aug.) 
1934. 

24. Hagens, E. W.: Anatomy and Pathology of the Petrous Bone, Arch. 
Otolaryng. 19:556 (May) 1934. 
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petrous bones. In the light of what we now know it is essential to 
know not only the well formed cell channels but also the location of 
such cells which might be the starting point of a diseased tract toward 
the apex. Such cells include the peritubal cells. The fact that there are 
certain well recognized cel! channels or groups of cells which favor the 
formation of fistulas is well established. 

We have been able to find in the literature reports of fifty-three cases 
in which fistulas were found at operation or at autopsy (fig. 1 and 
tables 1 and 2). In twenty-five cases the fistulas were in relation to 
the anterior surface; in eighteen cases they originated in or about the 
orifice of the eustachian tube, in five cases,** in the mastoid area 
postero-inferiorly, in four cases,*° in the arch of the superior semi- 


Fig. 1—A semidiagrammatic reproduction of the sites of origin: (@) anterior 
to the superior semicircular canal; (b) posterior to the superior semicircular 
canal; (c) tubal and peritubal region; (d) postero-inferior (jugular) area; (e) 
arch of the superior semicircular canal, and (f) posterior to the posterior canal. 


25. (a) Bowers, Wesley C.: Two Cases of Petrous Bone Abscess: Drainage, 
Recovery, Laryngoscope 38:412 (June) 1928. (b) Eagleton, Wells P.: Unlock- 
ing of the Petrous Pyramid for Localized Bulbar (Pontile) Meningitis Secondary 
to Suppuration of the Petrous Apex, Arch. Otolaryng. 13:386 (March) 1931. 
(c) Hilgerman, R.: The Involvement of the Gasserian Ganglion in Middle Ear 
Suppuration, ibid. 31:330, 1902. (d) Muck: Beitrage zur Kenntnis der oti- 
tischen Erkrankungen des Hirns, der Hirnhaute und der Blutleiter, Ztschr. f. 
Ohrenh. 37:174, 1900. (e¢) Sunde, E. A.: Infection of the Petrous Bone; Rationale 
of Treatment and Report of a Case, Arch. Otolaryng. 19:436 (April) 1934. 

26. (a) Frenckner, P.: Some Remarks on the Treatment of Apicitis (Petros- 
itis) With or Without Gradenigo’s Syndrome, Acta oto-laryng. 17:97, 1932. (b) 
Weeth, Charles: Fistula Through Arch of Superior Semicircular Canal, reported 
before the Ear, Nose and Throat Society of Brooklyn, April 1934. 
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circular canal, and in one case,** directly behind the posterior canal. 
Although no case has been recorded it is possible for a fistula to 
originate directly above the arch of the superior canal. In such a case 
the cortex above would no doubt be involved because of the very small 
space between the arch and the cortex even when cellular structure 
exists. 

Fistulas into the petrous bone were encountered as early as 1847 
when Fletcher ** reported the following experience : 


A strong boy of 13 developed an acute otitis media on September Ist. On the 
7th day an abscess was opened over the mastoid area from which a fluid discharged 
freely until the day of his death. On the 11th, head symptoms developed with 
fever and delirium. He became semicomatose and died on the 26th day. The bone 
presented four openings each of which directly or indirectly communicated with 
the middle ear. 


Habermann ** reported what is probably the earliest finding of a 
fistula at operation (1897). In performing a third and radical operation 
on a 6 year old boy with symptoms in the petrous area Habermann was 
able to penetrate between the semicircular canals to a spot opposite the 
internal auditory meatus where he came in contact with another necrotic 
focus and at the same time struck an arterial vessel which prevented 
further interference. The patient recovered. In 1900 Muck **4 
encountered two fistulas while operating’ ‘on a man of 48. These he 
enlarged, but despite this the patient did not recover until the suppura- 
tive focus worked its way into the retropharynx, where it was recog- 
nized and evacuated. 

That one should expect to find fistulas associated with disease of bone 
is a pronouncement the basis of which can be found in every textbook 
of pathology. The pneumatized cell channels favor the formation of 
fistulas more readily than any other type of bone structure. The dis- 
ease extends to the area of the tip by means of a process of coalescence 
along a preexisting channel of cells. A fistula may end blindly before 
it reaches the area of the apex or one originating in the tubal or peri- 
tubal area may extend into the carotid canal where the disease progresses 
to penetrate the canal and reach the apex. In cases in which the fistula 
ends blindly before reaching the apex it may empty itself spontaneously 
or it may break through in a direction other than that of the axis of 
the original tract. It is likely that this type of infection is responsible 
for the perforation of the anterior (superior) and posterior surfaces 


27. Kopetzky, S. J., and Almour, R.: Empyema of the Petrous Apex: Fur- 
ther Observations and Case Reports, Ann. Otol., Rhin. & Laryng. 42:802, 1933. 

28. Fletcher: Caries of Petrous Portion of Temporal Bone, London M. Gaz. 
5:992, 1847. 

29. Habermann: Mitteilung seltener Falle, Verhandl. d. deutsch. otol. Gesellsch. 
6:90, 1897. 
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peripherad to the apex. Figure 1 is a semidiagrammatic drawing which 
shows the various locations of fistulas which have been noted at autopsy 
or at operation in cases reported in the literature. This visualizes the 
various points of origin. In addition, we have recorded the various 
fistulas according to location and author (tables 1 and 2). We strove 
to include only those cases in which the fistula was clearly defined and 
the location was readily understood by us. It is possible that our inter- 
pretation of the location of a given fistula may not coincide with that 
intended by the author. Careful deliberation was given each report, 
and the location mentioned in the tabulation is according to our best 
interpretation. Unfortunately, many descriptions were incomplete and 
some were confusing. The fistula described by Mayer,*® which has been 
called a hypotympanic fistula by some, has been included under the 
heading of peritubal fistula inferiorly placed. 


TaBLe 3.—Location of Multiple Fistulas and Authors of Six Cases Reported in 
the Literature 


Two originating in the mouth of the eustachian tube 


Anterior to the superior canal 
Postero-inferior 


Grunert #* Peritubal: superior 
Tubal 


Kopetzky and Almour ** Posterior to superior canal 
Peritubal 


Muck 254 Anterior to the superior canal 
Postero-inferior 
Retropharyngeal abscess 


Wilkinson Peritubal: inferior 
Peritubal: superior 


An analysis of fifty-three cases in which fistula occurred discloses that 
in twenty-nine the fistula was in relation to the superior simicircular 
canal ; three ** of these were reported as occurring in the posterosuperior 
border, which is in reality an extension backward of the cells directly 
behind the superior canal. In four of the twenty-nine cases the fistula 
was found in the arch of the canal. In eighteen cases the fistula 
occurred in or around the mouth of the eustachian tube. Five were 
found just below the posterior canal and are otherwise classified in our 
lists as fistulas of the jugular bulb. Of interest is the relatively large 
number of cases of multiple fistulas which have been reported, six up 
to the present time. Table 3 shows the distribution of these multiple 
fistulas. ** 


30. Mayer, O.: Gradenigoscher Symptomenkomplex bei akuter Mittelohren- 
eiterung: Operative Freilegung, Monatschr. f. Ohrenh. 63:970 (May) 1929. 

31. Friesner, I., and Druss, J. G.: Pathways of Infection in Abscess of the 
Brain, Arch. Otolaryng. 13:532 (April) 1931. 

32. (a) Barr, J. S.: Remarks on Paralysis of the Sixth Cranial Consequent 
upon Chronic Purulent Middle Ear Disease, J. Laryng. & Otol. 23:553 (Oct.) 1908. 
(b) Bowers.*% Gruvert.2! Kopetzky and Almour.“4 Muck.254 Wilkinson.1% 
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A great variety of fistulas is represented in the accumulated 
experiences of the authors mentioned in table 3. This suggests that there 
is very likely a fistula or tract of softened cellular bone in every petrous 
infection which causes the symptoms which are now well known. The 
significance of this in formulating a plan for the surgical management 
of this condition is at once apparent. It is also obvious that no one 
surgical procedure can be applied to every case. The significance of the 
presence of fistulas prompts the rule: Seek the fistula. 

A review of the cases reported indicates the route along which the 
infection traveled and the locations where a break occurred through 
the cortex of the petrous bone. Most of the erosions occurred through 
the anterior (superior) surface of the apex. Friedreich * reported such 
a case in 1829. Similar experiences have been reported by Goris,** 
Knapp,** Jouty,** Eagleton,**” Kopetzky and Almour * and others. The 


TaBLe 4.—Reported Cases of Retropharyngeal Abscess According to Author 


Number of Cases 


1 


erosion is frequently associated with meningitis or abscess of the brain. 
Eagleton ** observed two cases in which erosion occurred through both 
the anterior and the posterior surface of the apex. Morgagni,' in 1741, 
Graham, Fremel and others reported cases of posterior perforation of 
the cortex of the petrous apex. When the inferior aspect is eroded a 
retropharyngeal abscess occurs. We have collected reports of nine such 
instances ** (table 4). 


33. Goris, Un cas de chirurgie cérébrale pour complication d’otite moyenne 
chronique; guérison, Ann. d. mal. de l’oreille, du larynx 1:64, 1903. 

34. Knapp, A.: Primary Cavernous Sinus Thrombosis Secondary to Osteo- 
myelitis of the Petrous Pyramid, Arch. Otol. 35:437, 1906. 

35. Jouty, A.: L’osteite de la pointe du rocher apropos d'un cas opéré, Presse 
méd. 25:76, 1917. 

36. Eagleton.8 Eagleton.25» 

37. (a) Aloin, H.: Apropos des ostéites profondes de la pointe du rocher, Ann. 
d’oto-laryng. 3:194, 1933. (b) Greenfield, S. D.: Conservative Treatment of 
Petrositis, Arch. Otolaryng. 20:172 (Aug.) 1934. (c) Seydell, E. M.: Surgical 
Treatment of Suppuration of the Petrosal Pyramid, Ann. Otol., Rhin. & Laryng. 
42:455, 1933. Bowers.25* Eagleton.2” Grunert.2* Muck.254¢ Myerson, Rubin 
and Gilbert (case 4). 
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It would appear that the formation of a retropharyngeal abscess in 
empyema of the petrous apex is indicative of a favorable outcome if 
one is to judge from the available reports of cases. The relatively 
greater frequency of erosion through the anterior surface of the 
petrous apex is responsible for the attempts which have been made to 
cure the condition by elevating the temporosphenoid lobe of the brain 
down to the petrous tip and placing a drain in this area in the hope 
that a break will occur here and that the pus will drain off without 
the meninges becoming involved. Streit ** attempted to do this in 1902, 
while Broeckart *° and Jouty *° were successful several years later. In 
view of what has been learned in recent years this procedure is not to 
be recommended unless the additional step of opening the tip is con- 
templated. 

The complications of suppuration of the petrous pyramid are too 
well known to justify lengthy consideration here. Meningitis and 
abscess of the brain are well known complications while involvement of 
the venous channels occurs with much less frequency. That the caver- 
nous sinus is occasionally involved can be seen from the reports of 
Knapp,** Hilgerman,** Eagleton,* Brunner ** and Courville and Nielsen.*° 
Atkins *' reported a case in which there was thrombosis of the inferior 
petrosal sinus. When sepsis intervenes in the clinical picture of petrous 
infection involvement of the venous channels must be thought of. The 
carotid venous plexus and, at times, the carotid artery may become the 
site of a thrombotic lesion where the infection has invaded the carotid 
canal. 

A great deal of confusion exists concerning the indications for sur- 
gical drainage of the petrous apex. As yet a definite plan of management 
based on the diagnostic data available has not been formulated. Table 
5 is an attempt to tabulate a plan of management according to indications. 

In 80 per cent of cases the patient recovers without operation. 

As has been stated before, pain in and about the eye or in the region 
ef the forehead which occurs at night and recurs is indicative of disease 
of the petrous apex and should not be disregarded. A diminution of 
discharge together with an exacerbation of pain constitutes a pressing 
If the pain is indefinite or cannot 


38. Streit, H.: Ein Operationsverfahren zur Er6éffnung tiefgelegener von der 
Spitze der Felsbeinpyramide ausgehender Epiduralabscesse, Arch. f. Ohrenh. 57: 
169, 1903. 

39. Brunner, H.: Purulent Diseases of the Petrous Portion of the Temporal 
Bone, Ztschr. f. Hals-, Nasen- u. Ohrenh. 25:383 (Feb.) 1930. 

40. Courville, Cyril B., and Nielsen, J. M.: Fatal Complications of Otitis 
Media with Particular Reference to Intracranial Lesions in a Series of Ten Thou- 
sand Autopsies, Arch. Otolaryng. 19:451 (April) 1934. 

41. Atkins, R. T.: Suppuration of the Petrous Pyramid: Rupture of Extra- 
dural Abscess Over the Apex, Laryngoscope 38:404 (June) 1928. 
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be well understood because of lack of cooperation one should study 
carefully the other signs and symptoms. If the temperature rises, 
if the discharge which was absent or scant becomes profuse and con- 
tinues to be so or becomes less again or if the patient looks ill, roent- 
genograms of the petrous area should be made and a disease process 
should be seriously suspected. Pain is the outstanding symptom. 
Roentgen study will generally assist in making a diagnosis, for there is 
usually a definite shadow on the film when empyema of the apex exists. 
Occasionally the evidence is so striking that it constitutes a positive 
indication for surgical intervention. In our case 8 (figs. 6 and 8) no 
one could doubt from the roentgenograms that the entire apex area 
had been destroyed and was absent. The basis for surgical intervention, 
then, is pain, nocturnal and recurring, together with roentgen evidence 
and the other symptoms which have been mentioned. Immediate opera- 


TaBLE 5.—Plan of Management According to Indications 


Conservative Operative Urgently Operative 
Not severe; not Nocturnal; increasing Severe: increasing or 
increasing constant 


Temperature......... Low or norma! Static or increasing Static or increasing 
eer ere Profuse or secant Absent or diminished; Increased or diminished; 
may be profuse may cease 
ee Normal or sug- Positive or suggestive Positive or suggestive 
gestive 


Norma) Signs of meningitis 


tion is indicated when, in addition to the foregoing signs there is 
increased spinal fluid pressure and an increased cell content of the spinal 
fluid, with little or some clinical evidence of meningeal irritation. A 
mastoidectomy wound which continues to discharge for a month or more 
after operation should draw attention to the possibility of disease in 
the petrous area. Mastoiditis without operation, accompanied by an 
epidural abscess, may cause the same kind of frontal pain as petrous 
involvement. 
TREATMENT 
We believe that the many papers which have appeared with more 
or less regularity justify the statement that a policy of watchful waiting 
is extremely dangerous in many cases. The indications for operation 
on the petrous pyramid would consist of those signs and symptoms 
which indicate an accumulation of pus trapped in the apex area. These 
have just been considered. In this connection the statement of 
Ballance *? is especially applicable. He stated that “the danger lies 


42. Ballance, Charles A.: Surgery of the Temporal Bone, New York, The 
Macmillan Company, 1919, pp. 16 and 57. 
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not so much in operation as in delaying operation.” Many otologists 
of distinction have warned of the dangers of infection of the petrous 
pyramid and apex and of the necessity of dealing boldly with such 
infections. In 1868 Von Troeltsch said: “I know of scarcely a part 
in the human organism which in all directions is surrounded by important 
parts and organs and in which accumulations of pus should be avoided, 
as is the case with the middle ear.” 


The clinical experiences, the postmortem observations and the histo- 
logic studies of a large number of observers assist one to understand 
better the manner in which the infection progresses. With the 
advantage of this knowledge one is better able to plan the treatment of 
infection of the petrous bone with trapped empyema of the apex. 


Richards ** was in advance of his time when in 1918 he reported his 
results in operating on eight patients with involvement of the petrous 
pyramid. He carried out a complete removal of the bone in five patients 
with cancer and in three with suppurative disease. His paper is of 
value to those interested in this subject, and his procedure should be 
given consideration when one is confronted with diffuse osteomyelitis 
of the petrous pyramid. 


Of specific methods of surgical attack the following are now in use: 
In the technic of Eagleton the surgeon attempts to attack a spreading 
infection by extensive removal of bone, by exposure of the petrous 
pyramid anteriorly and posteriorly in addition to exposure of the apex 
and the opening of the cortex of the anterior surface by means of a 
hook. This operation requires radical mastoidectomy. Kopetzky and 
Almour have had a large series of successes with their method. After 
performing radical mastoidectomy they reach the petrous apex by 
creating an artificial fistula through the triangular space between the 
cochlea and the carotid canal. Frenckner *** proposed reaching the apex 
through the arch of the superior canal while Voss ** advocated radical 
mastoidectomy with the additional removal of bone to expose the 
epitympanic region. Ramadier and his associates **° have performed 
what appears to be an extremely radical and complicated operation on 
cadavers. After a radical mastoidectomy the tegmen of the middle ear 
and antrum is removed; in addition, part of the glenoid tubercle is 
resected so that the peritubal area is well exposed. Some bone in this 
region is now removed to expose the carotid canal. The artery is 


43. Richards, John D.: The Petrous Pyramid: Its Surgical Anatomy and 
the Technic of the Operation for Its Removal, Am. J. Surg. 2:11 (Jan.) 1927. 
44. Voss, O.: Pyramidenspitzeneiterungen (Petrositis) an der Hand von 12 
selbstbeobachteten Fallen, Acta oto-laryng. 15:469, 1931. 
45. Ramadier, J.; Buillon, H., and Becker: Etude anatomique d’une voie d’abord 
des cellules de la pointe du rocher, Ann. d’anat. path. 9:597, 1932. 


MYERSON ET AL—SUPPURATION OF PETROUS PYRAMID 77 


removed from its bed, and the apex is attacked through the canal. We *° 
have proposed a technic by which the anterior wall of the petrous apex 
is entered with a special gouge. The exposure and operative technic 
are made easier by the presence of certain landmarks on the posterior 
border of the petrosa. This operation is done only after a thorough 
simple mastoidectomy has been performed and aims at the preservation 
of the patient’s hearing at the same time evacuation of the apex is 


accomplished. 

One need only point to the experience of Muck,?*' who, despite the 
fact that he encountered two fistulas and enlarged them, did not 
accomplish a.cure until a retropharyngeal abscess formed which he 
incised and evacuated ; to our own experience, in which a fistulous tract 
was found and enlarged but signs of meningeal irritation developed 
within the next twenty-four hours; or Ruttin’s ** experience, in which 
he elevated the dura down to the apex but failed to find an abscess, 
then approached the apex through the middle ear by means of what he 
called the American operation and was again unsuccessful until he 
finally forced a track through the bone between the semicircular canals 
and upward and inward through the bone forming the roof of the 
internal auditory meatus to find a collection of pus. These experiences 
and those of others indicate that there is no one procedure applicable 
in all cases. It is therefore important that one have a definite plan of 
procedure when one encounters a trapped infection of the apex. 


We therefore advocate the following plan of procedure: If, as is 
readily granted, the finding of a fistula and its enlargement so frequently 
result in a cure one must first try to find such a fistula. Fifty-three 
reports of fistulas were collected which occurred in nine different 
locations. The greatest number were found anterior and posterior to 
the superior canal. The next greatest number were located in relation 
to the orifice of the eustachian tube. 

We therefore perform a thorough simple mastoidectomy in which 
the bone in the solid angle between the horizontal and the superior 
semicircular canal is removed, exposing as much of the perilabyrinthine 
area as possible. This entails the removal of the tegmen of the mastoid 
and of the antrum and the removal of the cellular bone in Trautmann’s 
triangle. This brings into view the superior semicircular canal, most 
of the horizontal canal and part of the posterior canal. A systematic 
search is now made for fistulas. The arch of the superior canal and 


46. Myerson, M. C.; Rubin, H. W., and Gilbert, J. G.: Improved Operative 
Technic for Suppuration of the Petrous Apex, Arch. Otolaryng. 19:699 (June) 
1934, 

47. Ruttin, E.: Zur Klinik und Operation der Pyramidenspitzeneiterung und 
des periapikalen extradurallen Abscesses, Zentralbl. f. Hals-, Nasen- u. Ohrenh. 


22:204, 1933. 
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the region anterior and posterior to it are investigated and also the 
space directly above it if one exists. Then the regions below the 
posterior canal and directly behind it are probed. <A small-sized 
Yankauer eustachian curet is of value as a probing instrument. If a 
fistula is not found the following plan is used: The temporosphenoid 
lobe is elevated and the anterior surface is exposed down to the tip. 
The tip is then uncapped by means of special instruments. 

We prefer to avoid the performance of a radical mastoidectomy, 
especially in children. Those who wish, however, may perform a radical 
mastoidectomy and search for fistulas in the tubal and peritubal areas. 
If a fistula is not discovered after the performance of the radical opera- 
tion the surgeon now has the choice of the procedures advocated by us, 
by Kopetzky and Almour or by Eagleton. When there is a profuse 
discharge there is more justification for the radical operation and 
search for a fistula in the tubal and peritubal areas. If, however, the 
discharge is not profuse but is scant or there is none, one should at 
once attack the apex area following simple mastoidectomy. 

When the area of the apex is entered by means of a previously 
existing fistula or by one that is artificially made the surgeon should 
be prepared to expose the apex from above and uncap it if the post- 
operative course is not satisfactory. This is necessary to make certain 
that an erosion through the cortex does not exist and with it an epidural 


abscess. 


Summary of Surgical Management.—Management of cases requir- 


ing surgical intervention is suggested as follows: 


1. Perform as thorough a simple mastoidectomy as possible. 
2. Search for fistulas: 

a. anterior to the superior canal; 

b. posterior to the superior canal ; 

c. in the arch of the superior canal ; 

d. above the arch of the superior canal ; 

e. below the posterior canal; 

f. posterior to the posterior canal. 

3. lf no fistula is found, expose the middle fossa and uncap the apex or per- 
form a radical mastoidectomy and search for tubal and peritubal fistulas. 

4. If a fistula is found and the postoperative course is unsatisfactory uncap the 
tip of the apex after elevating the temporosphenoid lobe. 

We have found it advantageous to remove the cortex of the anterior 
surface down to the tip when a fistula is encountered which is in close 
proximity to the cortex. 

REPORT OF CASES 

Case 1.—A cute otitis media, mastoidectomy and operation on petrous bone, with 
recovery. 

K. N., a boy aged 6, became ill with earache and discharge of pus from the 
right ear on March 15. Mastoidectomy was performed twenty-two days later. 
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At this time coalescent mastoiditis was encountered in a well pneumatized bone. 
Granulations were found on the wall of the sigmoid sinus. The boy was dis- 
charged on the tenth day with a slight drainage from the postauricular wound 
and from the auditory canal and with a negligible elevation of temperature. He 
was admitted to our service on May 27 because of pain over the right side of the 
forehead and behind the right eye for three days. The pain was much worse at 
night. A profuse discharge drained from both the canal and the wound. The 
temperature was 102.6 F. The blood count and the examination of the spinal 
fluid gave normal results. Roentgen examination revealed a moderate clouding 
of the area around the apex of the petrous bone. The temperature returned 
almost to normal at the end of two weeks, while the pain disappeared on the third 
day after admission. Accordingly the patient was sent home on June 10 because 
he appeared to be making a spontaneous recovery. On June 19, however, he was 
readmitted because of severe pain behind the right eye and over the right side 
of the forehead which had persisted during the previous three days. 

A profuse discharge was present. The blood count, which revealed 9,000 white 
cells on the previous examination, now showed 13,600, and the polymorphonuclear 
count had risen from 67 to 76 per cent. Findings in the spinal fluid were nega- 
tive. Bilateral papilledema was present which was more marked on the right side. 
Roentgen studies with the patient in the Taylor and in the Stenver position dis- 
closed what appeared to be a large cavity filled with pus in the region of the apex. 
On June 20 operation was carried out on the petrous apex with the patient under 
avertin anesthesia. A vertical incision was made from the upper extremity of the 
postauricular incision directly upward. The skin, muscle and periosteal tissues 
were retracted. An area of bone about 5 cm. in diameter was removed from the 
squamous bone so as to expose the temporosphenoid lobe of the brain. The dura 
was elevated down to the tip. The apex was uncapped; a small amount of pus 
admixed with blood gushed into the wound under pressure. A rubber tissue drain 
was placed in the cavity and was allowed to protrude from the external side of 
the wound. The wound was closed except for the lower end of the mastoid incision. 
The ocular pain disappeared three days later, and the papilledema was gone at 
the end of five days. The patient gradually recovered and was discharged com- 
pletely well on July 29. 

Summary.—The disease in case 1 took the following course : 

April 6: Mastoidectomy was performed after acute otitis media of twenty- 
two days’ duration. 

May 27: The patient was readmitted to the hospital with pain in the eye, a 
temperature of 102.6 F. and profuse discharge. 

June 10: The patient was apparently well and was discharged. 

June 19: The patient was readmitted with bilateral papilledema. Roentgeno- 
grams of the petrosa gave positive signs. 

June 20: Operation was performed on the petrosa through the middle fossa. 

July 23: The patient was discharged, cured. 


Comment.—F orty-eight days after a simple mastoidectomy followed by a pro- 
fuse discharge from the auditory canal and the postauricular wound, pain devel- 
oped behind the eye and in the frontal region. The patient was sent home because 
he was apparently well and was readmitted to the hospital nine days later because 
of the same type and distribution of pain. He was operated on the next day, and 
pus was obtained by uncapping the tip of the petrous apex. The patient made a 


gradual and complete recovery. This case demonstrates the conservative manage- 
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ment of a case and the necessity of recognizing the significance of severe pain in 
the head. This symptom together with the papilledema and positive roentgen find 
ings were the indications for surgical intervention. 


Case 2.45—A Negress aged 22 was admitted to the hospital on April 10, 1934, 
complaining of sore throat, headache, pain in the left ear and fever of five days’ 
duration. Sixteen days later a simple mastoidectomy was performed because oi 
profuse discharge, headache, sagging wall of the superior canal and pain and ten- 
derness on pressure over the mastoid area. Coalescent mastoiditis in a well pneu- 
matized bone was disclosed at operation. 

On May 7, during a postoperative course which had been uneventful, the tem- 
perature rose to 101 F., and pain appeared behind the left eye. Six days later the 
temperature rose to 104.8 F. and the pain in the eye persisted. A chill preceded 
this rise in temperature. A profuse discharge was coming from both the wound 
and the external canal. Roentgen study revealed a loss of outline of the superior 
border of the petrous apex (fig. 2). On the following day (May 14), eighteen 


Fig. 2 (case 2).—Roentgenogram showing clouding of the area of the apex 
tip and the perilabyrinthine area of the left side as compared with the normal 
structures of the other side. Note the loss of definition of the roof of the apex 
cell. 


days after mastoidectomy, the wound was explored, and the lateral sinus was 
exposed and found to be normal. A black spot indicating necrosis was encountered 
above the level of the external canal and external to the plane of the superior 
canal. A probe was inserted in this region and on its withdrawal there was a 
gush of pus. The fistula thus disclosed was enlarged, and a drain was inserted. 
On the following day the patient presented signs of meningeal irritation; the neck 
was rigid, positive Kernig and Babinski signs were present, the spinal fluid was 
under increased pressure and 325 cells were present in each cubic millimeter, of 
which 95 per cent were polymorphonuclears. A second operation was performed 
which consisted of removal of the necrotic bone adjacent to the fistula and of the 

48. This case and case 3 were reported in separate articles, but the descriptions 
are repeated briefly because of certain unusual aspects. 
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cortex above it. Pain disappeared on the following day, and the temperature gradu- 
ally returned to normal on the fifteenth day after operation. 

Summary.—The disease process in case 2 took the following course: 

April 10: The patient was admitted to the hospital with pain in the left 
ear, fever and headache. 

April 26: Simple mastoidectomy was performed. 

May 7: Pain appeared behind the left eye. 

May 13: Roentgenogram of the petrous area showed a disease process. 
There was a chill, and the temperature was 104.8 F. 
At operation a fistula was found anterior to the superior canal. 
There was a gush of pus. 
There were signs of meningeal irritation, and erysipelas of the 
postauricular region appeared. 
At operation the cortex above the fistula and adjacent diseased 
bone were removed. 
Recovery was uneventful. 

Comment.—Eighteen days after a simple mastoidectomy an operation on the 
petrous bone was contemplated because of pain behind the eye which had lasted for 
seven days, a sudden rise in temperature and roentgenographic findings. A fistula 
was found below the cortex of the anterior surface and in relation to the superior 
canal. This was enlarged after the evacuation of pus, and a drain was inserted. 
Despite this, signs of meningeal irritation appeared the following day, necessitating 
a second operation which consisted of the removal of the overlying cortex and 
of the necrotic bone adjacent to the fistulous tract. The presence of erysipelas 
was disregarded in the second operation on the petrous bone without ill effect. 

Case 3.—A girl aged 7 was admitted to the hospital on May 12, 1934. secause 
the case has been reported previously only a summary and comment are given. 

Summary 

12: The patient had had otitis media for three days at the time of 
admission to the hospital. 

May 24: She was discharged to the outpatient department because there were 

no signs of mastoiditis. 
She was readmitted because of pain in the temple on the right side 
and a temperature of 103 F. 


June : Paralysis of the right external rectus muscle made its appearance, 
with pain over the right eye. 


June 29: Roentgenograms of the petrous area showed signs of a disease process. 
Operation on the petrous pyramid was contemplated. A thorough 
simple mastoidectomy was performed as the first step, which dis- 
closed a fistula anterior to the superior canal. The overlying cortex 
of the anterior surface was removed. 

June 30: Pain disappeared the day after the operation. 

July 4: The temperature was normal. 

July 13: The ear was dry. 

Comment.—After seven weeks of mild otitis media without signs of mastoiditis 
requiring surgical intervention signs of suppuration of the petrous pyramid devel- 
oped. An operation on the petrous bone was indicated by the presence of pain 
over the right eye, especially at night, the presence of a roentgen shadow, the long- 
standing otitis media and the low grade sepsis. A mastoidectomy had not been 
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performed previously. A fistula was found anterior to the superior canal and in 
relation to the cortex of the anterior surface. The overlying cortex and adjacent 
softened bone were removed. This influenced a more rapid recovery. 


Case 4.—Simple mastoidectomy, radical mastoidectomy, uncapping of apex, 
lateral sinus thrombosis, pertlabyrinthitis and spontaneous evacuation of retro- 
pharyngeal abscess, with recovery. 

E. O., a Negro 28 years of age, was referred to us on Feb. 1, 1934. A simple 
mastoidectomy had been performed on January 4 because of a temperature of 
103 F., pain in the left ear and discharge of pus for eight weeks. On January 26 
a radical mastoidectomy had been performed because of headache. At this time 


Fig. 3 (case 4).—Roentgenogram showing haziness of the area of the apex tip 
and the perilabyrinthine area as compared with the same areas on the uninvolved 
side. 


the surgeon noted that the bone in the region of the posterosuperior border of 
the petrous bone was softened. 

On February 5 he complained of severe frontal pain. At the same time there 
was a profuse foul discharge from the wound, The headache gradually disappeared, 
and the patient was discharged twenty-nine days after the radical mastoidectomy 
on February 24. He was readmitted to the hospital on March 1; the ear was dry 
but there was pain over the left side of the head and over the left eve. The tem- 
perature was 102 F. (fig. 3). He was operated on the next day. The temporo- 
sphenoid lobe of the brain was elevated, the tip of the petrous bone was exposed, 
and its roof was uncapped with a special gouge. This was accompanied by a gush 
of pus admixed with blood. A drain was inserted into the cavity and was per- 
mitted to extend from the mouth of the wound. 
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On the following day there was still pain over the left eye. There was also 
horizontal nystagmus to the opposite side. Hearing was present in the left ear. 
Two days later there was slight facial weakness of the left side. The nystagmus 
disappeared after two days but reappeared a week later. The temperature was 
102 F., and a painful swelling of the left ankle appeared. The wound was reopened, 
and the perilabyrinthine area was thoroughly scrutinized. Nothing significant was 
found. The lateral sinus was apparently normal. Three days later the facial 
involvement had disappeared. 

On April 13, fifteen days after the last operation, the patient had been suffering 
from severe frontal headache for three days. On that day he had a chill and his 
temperature reached 104 F. He vomited, and his neck was slightly rigid. Neuro- 
logic study revealed no abnormality other than a slightly rigid neck. On the 
same day he complained of severe pain in the left side of the chest posteriorly ; he 
coughed and expectorated 3 ounces (88 cc.) of blood. This was considered as 
evidence of a probable infarct of the lung. The spinal fluid was hazy; it contained 
globulin (3 plus) ; Benedict’s solution showed reduction, and there were 400 cells 
to each cubic millimeter of fluid, of which 75 per cent were polymorphonuclears. 
Organisms were not found on smear or culture. 

On April 13 operation was undertaken on the lateral sinus. Free bleeding was 
obtained from the torcular end but not from the jugular end of the sinus. The 
jugular vein was ligated. Four days later definite hyperesthesia of all three 
divisions of the fifth nerve was noted. On April 23 edema of the left posterior 
tonsillar pillar was noted. It extended upward into the nasopharynx along the 
lateral pharyngeal fold of that side. We felt that pus trapped in the petrous bone 
was trying to make its way into the pharynx. Palpation revealed no evidence of 
amass. The patient complained of pain in the left side of the throat which was 
aggravated on swallowing. 

Roentgen study of the nasopharynx was reported as follows: Above and in 
front of the first cervical vertebra there was an increased shadow in the upper 
part of the pharynx encroaching on the nasopharyngeal space. 

The nasopharynx and pharynx were watched daily. On the second day after 
the appearance of the pharyngeal edema and pain the patient expelled a large 
quantity of pus and blood while blowing his nose. Immediately after this there 
was a definite change in the appearance and attitude of the patient. He made no 
more complaints and from that time on made an uneventful recovery. 

Summary.—The course of the disease in case 4 was as follows: 

January 5: Mastoidectomy was performed for relief of pain in the left 
ear; discharge of pus for eight weeks. 

January 26: Radical mastoidectomy was performed. 

February 1: The patient was referred to us. 

February 5: There was severe pain in the frontal region and profuse dis- 
charge. 

February 24: The patient was discharged as improved. 


March 1: The patient was readmitted to the hospital; the ear was dry 
and there was pain over the eye and the left side of the head. 


March 


to 


At operation the apex cell was uncapped, and a small quantity 

of pus was evacuated. 

April 13: Pain in the eye persisted intermittently, accompanied by a 
chill, and a rise of temperature to 104 F., infarction of the 

left lung, hemoptysis and rigidity of the neck. The spinal 

fluid contained 400 cells, with 75 per cent polymorphonuclears. 

At operation a thrombosed lateral sinus was found. 
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April : There was edema of the left posterior tonsillar pillar. Roent 
genograms showed evidence of a nasopharyngeal abscess in 
the early stage. 

April : The retropharyngeal abscess ruptured while the patient was 
blowing his nose. Recovery followed. 

Comment.—A radical operation had been performed after the simple operation 
in an attempt to relieve the severe headache; this did not suffice, nor did uncap- 
ping of the petrous apex relieve the symptoms in the petrous pyramid. Thrombosis 
of the lateral sinus developed while the symptoms of petrous disease persisted. 
This was overcome by operation on the sinus. Ten days after obliteration of the 
sinus a retropharyngeal abscess began to develop. Two days later the content of 
the nasopharyngeal abscess was discharged while the patient was blowing his nose. 
This patient had a well pneumatized mastoid and petrous process and had suffered 
from infection of the petrous pyramid for at least three months. The operation, 
though performed with good intention, was of no value in this case, nor would 
any operation have helped toward the patient’s recovery. It remained for the 
development of a retropharyngeal abscess to rescue this patient from a_ possibly 
fatal termination by meningitis. 

Case 5.—Mastoiditis, erysipelas, myocarditis and acute osteomyelitis of the 
petrous pyramid spreading to the body of the sphenoid. 

C. W., a man 68 years of age, was admitted to the hospital on July 3, 1933. 
His illness began six weeks before with pain and throbbing in the right ear. There 
had been no discharge until two weeks before he was admitted to the hospital. 
Examination revealed a moderate amount of mucoid discharge coming from a high 
and a low perforation. There was a definite loss of hearing, though the labyrinth 
reacted normally. There was no tenderness in the region of the mastoid and an 
infection with pneumococcus type III was suspected. He was suffering from 
severe frontal and occipital headache which was more pronounced at night. Roent- 
gen study revealed some clouding of the perilabyrinthine and apical areas. <A 
mastoidectomy was performed. Granulations were found covering the dura of the 
posterior fossa and the wall of the sinus, an epidural and a perisinuous abscess being 
present. For the seven days following the operation the temperature was slightly 
elevated. On July 13 the temperature rose to 103 F. During the same day the 
patient was greatly depressed and complained of pain in the right ear and in the 
right side of the head. Because of the rise of temperature to above 104 F. and 
because of the findings at operation a sinus thrombosis was suspected. Examina- 
tion of the spinal fluid gave negative results. Two days later there was a profuse 
discharge from the wound, and pain was again present over the frontal and occipital 
regions of the right side. At the same time erysipelas of the face appeared. Exam- 
nation elicited the fact that myocarditis was present, and the possibility of septice- 
mia was considered. Blood cultures yielded negative results. Erysipelas spread 
to involve the face and neck and the right upper extremity. On July 19, sixteen 
days after admission to the hospital, the patient died as a result of the severe 
strain of his illness. 

Autopsy limited to the head revealed an intact dura throughout; intense edema 
and congestion of the pia were present. In the region of the right mastoid and 
petrous bone there was fluid pus which flowed freely from a posterior perforation 
of the apex area. The petrous bone was markedly necrosed in the perilabyrinthine 
area, and there was marked rarefaction throughout. The necrosis had involved 
the tip and had extended to the body of the sphenoid. 

The anatomic diagnosis was erysipelas of the face, neck and right upper extrem- 


ity, leptomeningitis and osteomyelitis of the petrous bone and the body of the 


sphenoid sinus. 
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Comment.—Lack of experience kept us from operating on the petrous pyramid 
in this case. Of interest is the fact that paralysis of the sixth nerve did not occur 
despite the extensive disease process which went beyond the area of the petrous tip. 


Case 6.—Mastoidectomy on the right side, bilateral paralysis of the external 
rectus muscle, mastoidectomy on the left side, symptoms of disease of the petrous 
pyramid, and recovery without operation, 

H. K., a girl of 16, was operated on elsewhere for mastoiditis on the right 
side on Jan. 10, 1933. She was admitted to the hospital two months later with 
a complaint of pain in the forehead and behind the right eye which had occurred 
nightly for the past two weeks. The white blood cells numbered 7,100, with 63 per 
cent polymorphonuclears. On April 1 a revision of the mastoid was performed; 
some infected cells were found in the region of the mastoid tip and the zygoma. 
The sinus plate was removed at this time because it was soft. The temperature 
remained between 98 and 100 F. for the next two weeks. Pain in the eye con- 
tinued. 

On April 15 the patient complained of double vision. This was found to be 
caused by paralysis of the right external rectus muscle. Bilateral papilledema was 
discovered which was more pronounced on the left side. On April 21 acute pharyn- 
gitis developed, the temperature rising to 102.4 F. At this time the patient called 
attention to pain in the other (left) eye, and on examination paralysis of the left 
external rectus muscle was found similar to the lesion on the right side. The 
spinal fluid was normal. The left ear began to ache on April 26, and pus dis- 
charged spontaneously on the same day. There was a profuse discharge from the 
left ear; tenderness was felt on pressure; the wall of the superior canal sagged, 
and there was severe pain at night. There was little discharge from the right 
ear; the external rectus muscle on that side continued to be paralyzed. Bilateral 
papilledema continued. For a few days there had been pain behind both eyes. On 
May 5 the pain behind the eyes was gone but the bilateral paralysis persisted. A 
mastoidectomy on the left side revealed a cellular condition of the zygoma, which 
was extensively involved. Three days later it was noticed that the paralysis of 
the left external rectus muscle was abating. Roentgen study which was made at the 
time of the recent operation revealed that the apex of the left petrous bone was 
opaque. On June 3 the function of the left external rectus muscle was 
normal, while that of the muscle on the right side was improving; the patient was 
discharged from the hospital. Two weeks later the palsy of the right rectus muscle 
had disappeared. 

Summary.—The course of the disease process was as follows: 

January 10: Mastoidectomy was performed on the right side after otitis 
media of ten days’ duration. 

March 23: The patient was admitted to our service with pain in the eye. 
The temperature was 101 F., and there was a profuse discharge. 

April 13: Bilateral paralysis of the external rectus muscle appeared. 

April 26: Pain was present in the left eye. 

April 28: There was otitis media on the left side. 


May 4: Pain was present behind both eyes. 
May 5: Mastoidectomy was performed on the left side. 
May 8: The left external rectus muscle was recovering function. Roent- 


genograms suggested involvement of the right petrous tip. 
June 3: The patient was discharged with recovery without an operation 
on the petrous pyramid. 
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Comment.—This was one of our first experiences with infection of the petrous 
pyramid. Although the patient made complete recovery after having pain behind 
both eyes and paralysis of the sixth nerve on each side, it is likely that we would 
have explored the right petrous apex if we had known more about the subject. 
Involvement of the left external rectus muscle came on before acute otitis media 
on the left, so we infer that the paralysis was due to disease of the right tip. 

Case 7.—Acute otitis media, facial paralysis, empyema of the petrous apex, 
epidural granuloma and meningitis followed by death; abscess of the brain found 
post mortem, 

A child of 9 years had otitis media on the left side of thirty days’ duration when 
facial paralysis suddenly developed on that side. A simple mastoidectomy was 
performed, at which time a pneumatized mastoid process was found to be very 
slightly involved. The operation was carried into the region of the semicircular 
canals. The patient recovered from the operation; the wound healed uninterrupt- 


Fig. 4 (case 7).—Roentgenogram taken before operation. The arrow indicates 
absence of the bony roof of the area of the apex tip. A granuloma was found 
plugging this area. 


edly, and the facial paralysis disappeared on the seventh day. Twelve days after 
she was discharged and twenty-three days after the mastoidectomy paralysis of 
the left external rectus muscle appeared and with it pain in the left frontal region. 
At this time the wound was healed, the ear was dry and the hearing was apparently 
normal. The headache continued for three days, when surgical intervention on 
the petrous pyramid was permitted. On the second day roentgen study revealed 
evidence of loss of continuity of the roof of the tip (fig. 4). 

At operation the anterior surface of the apex was exposed, and a granuloma 
was found plugging an erosion through the roof of the apex cell. The removal 
of this granuloma was followed by a gush of pus. The headache disappeared 
immediately after the operation. During the next few days there were three 
small hemorrhages from the wound which were of no consequence. The tempera- 
ture was irregular and reached as high as 103 F. during the first week. Albumin 
was found in the urine daily and vomiting occurred occasionally. Neurologic exam- 
inations gave negative results. On the thirteenth day after operation, however, 
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headache developed, the neck became rigid and the reflexes were generally hyper- 
active. The spinal fluid was under pressure and contained 1,800 cells per cubic 
millimeter, 85 per cent of which were polymorphonuclears. Streptococcus haemo- 
lyticus was isolated on smear and culture. The patient died of the infection within 
twenty-four hours after the onset of meningitis. Postmortem examination of the 
middle fossa through the wound revealed the presence of a previously unrecog- 
nized abscess of the temporosphenoid lobe. At no time were there any signs or 
symptoms which might have led us to suspect its presence. 


Summary.—The course of the disease process was as follows: 
April 8: Mastoidectomy was performed because of facial paralysis and 
otitis media of thirty days’ duration. 


April 19: The patient was discharged with the ear dry and the wound 
healing. 

April 26: The patient was readmitted, with pain in the forehead and paral- 
ysis of the left external rectus muscle for two days. At operation 
a granuloma was found plugging the roof of the apex cell. Pus 
under pressure was released. 

May 12: Meningitis set in; hemolytic streptococci were present. 

May 13: Death occurred. Investigation of the wound revealed an unsus- 
pected abscess of the temporal lobe. 


Comment.—W ith inflammation of the middle ear which had almost completely 
subsided and with no evidence of involvement of the mastoid facial paralysis devel- 
oped. This was interpreted as evidence of a spread of infection inward toward the 
petrous apex. A simple mastoidectomy was performed after which the facial 
paralysis cleared up. Twelve days after the operation the middle ear was dry and 
the wound was almost completely healed when signs of involvement of the petrous 
bone were noted. Roentgen study demonstrated a loss of continuity of the superior 
border of the area of the cell. Operation on the petrous apex disclosed a granu- 
loma plugging the roof of the cell. Removal of the granuloma was followed by 
a gush of pus. By all the rules which govern the prognosis in such cases we were 
led to expect recovery, but on the fourteenth day after the second operation 
meningitis appeared. The patient died within thirty-six hours. At no time were 
there any neurologic signs pointing to an abscess of the brain which was found on 
investigation of the area of the wound after death. 


Case 8.—Otitis media, simple mastoidectomy and exposure of the area of the 
superior canal, discharging of fistula in the arch of the superior canal, with recovery. 

A girl aged 8 years was admitted to the hospital eight weeks after a simple 
mastoidectomy had been performed on the right side. Inquiry revealed that the 
mastoid process had been highly pneumatized. Since three weeks after the mas- 
toidectomy she had suffered from frontal headaches in the region on the right side 
which were more severe at night. Her temperature ranged between 99 and 
101 F. She refused to play and preferred to stay in bed. At the time of admis- 
sion to the hospital on Feb. 19, 1935, there was a thick, whitish, purulent discharge 
coming from the lower angle of the mastoidectomy wound while there was a 
pulsating discharge from the canal. There was questionable involvement of the 
lower segments of the facial nerve. Roentgenograms of the petrous bone on the 
third day after admission revealed a complete absence of structure of the area of the 
apex cell. The left tip was cellular and well pneumatized (fig. 5). Because of the 
headache, the persistent discharge for eight weeks after operation, the very definite 
roentgen evidence and the elevated temperature, the petrous area was explored. 
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Fig. 5 (case 8)—Roentgenogram taken before the operation. Note complete 
loss of outline and definition of the area of the apex tip as compared with that 
on the uninvolved side. The patient was in the Stenver position. 


Fig. 6 (case 8).—Roentgenogram taken with the patient in the Taylor position, 
ten days after operation. Note the complete loss of definition of the area of the 


apex tip. 
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The operation consisted of removing the bone down to the superior semicircular 
canal and deep into Trautmann’s triangle. Some discolored granulations were 
found which led into the arch of the superior canal. A probe inserted here fell 
into the apex area. Withdrawal of the probe was followed by a release of a sufti- 
cient quantity of pus to fill the mastoid cavity, approximately 2 drachms (7.2 cc.). 
The tract was enlarged by gentle curettage, and some strands of silkworm gut 
were inserted as a drain. The enlarged fistula was a little more than 3 mm. in 
diameter. The dura was elevated to expose the area of the apex in order to search 
for a possible epidural abscess. The middle meningeal artery was clamped by 
means of two clips and was divided between them to insure hemostasis. No 
epidural abscess was found. 

The headache was no longer present on the day following the operation. The 
patient’s condition continued good until she was discharged from the hospital as 
fully recovered a little more than a month after the finding of the fistula. 

Summary.—The course of the disease process was as follows: 

February 19: The patient was admitted to the hospital eight weeks after a 
mastoidectomy with fever and frontal headache of five weeks’ 
duration. 

February 22: A second operation was performed because of headache and 
positive roentgen findings in addition to the continued dis- 
charge and duration. A fistula was found in the arch of the 
superior canal, and 2 drachms of pus was evacuated. 

March 25: Recovery was uneventful. 

Comment.—This was a case in which severe nocturnal headache persisted for five 
weeks after a mastoidectomy had been performed three weeks previously to the 
onset of the headache. Striking and unequivocal roentgen evidence of destruction 
was furnished in this case. 
CONCLUSIONS 


SUMMARY AND 


A comprehensive review of the subject of the suppuration of the 
petrous pyramid has been presented, to which has been added the results 
of the studies and experiences of the authors. A consideration of the 
symptomatology and clinical phases is featured. The importance of 
fistulas in the pathogenesis and the treatment of this condition is stressed 
and established. 

Reports of fifty-three cases of fistula were collected from the litera- 
ture which had been observed at autopsy or at operation. The fistulas 
were located at nine different sites in the middle ear and mastoid cavity. 
The cases have been tabulated according to location of the fistulas and 
according to the authors who reported them. Six cases of multiple 
fistula are included. In addition, nine reports of cases of retropharyngeal 
abscess which drained an empyema of the petrous apex are included. 

Reports of eight cases are related, six of which terminated in 
recovery. 

An attempt has been made to simplify and clarify the indications 
for surgical intervention, and a plan of surgical attack is offered. 


136 East Sixty-Fourth Street. 


alee 
} 
7 
9; 
bo 
% 
A 


BILATERAL ENCAPSULATED PERITONSILLAR 
ABSCESS IN CHILD 


REVIEW 


OF 


THE LITERATURE 


AND REPORT OF A_ CASE 


R. WALLACE TEED, M.D. 
ANN ARBOR, 


MICH. 


Prior to 1892 the terms tonsillitis and quinsy were generally used 
synonymously to denote all forms of acute, nonspecific lesions of the 
tonsils.'. The term quinsy is said to be a corruption of the Greek term 
cynanche, meaning “dog choke,” * and was used to designate any angina 
or obstruction of the fauces. Other synonyms were esquinancy, 
squinancy, squinzy, quincy and amygdalitis.* 

While in the majority of cases the condition resolved itself, it was 
recognized that in some suppuration occurred, although it was not 
appreciated that the source of the pus was outside the tonsil. On the 
theory of a tonsillar abscess scarification of the tonsil was advised and 
carried out, although admittedly with little success.‘ It remained for 
3osworth * to demonstrate in 1892 that the pus formed not in the tonsil 
but in the peritonsillar areolar tissue, primarily above the tonsil, whence 
it spread laterally, downward, backward or upward into the soft palate. 
Bosworth therefore advised an incision similar to the one used today. 
He admitted that he performed the operation with some trepidation, 
although Delavan in 1880, Moizard® in 1886 and Zuckerkandl? in 
1887 had shown that the pharyngomaxillary space provides a working 
distance of from 1.5 to 2.5 cm. between the tonsil and the internal 


Read at a meeting of the staff of St. Joseph Mercy Hospital, March 5, 1935. 

1. (a) Ingals, E. F.: Diseases of the Chest, Throat and Nasal Cavities, 
ed. 2, New York, William Wood & Company, 1892, p. 362. (bh) Stewart, J.: A 
Practical Treatise on the Diseases of Children, New York, Wiley & Putnam, 1861, 
p. 164. (c) Mackenzie, M.: Diseases of the Pharynx, Larynx and Trachea, New 
York, William Wood & Company, 1880, p. 37. 

2. Bosworth, F. H.: A Treatise on Diseases of the Nose and Throat, New 
York, William Wood & Company, 1892, vol. 2, p. 103. 

3. Stewart.'» Mackenzie.'¢ 

4. Meigs, J., and Pepper, W.: Practical Treatise on the Diseases of Children, 
ed. 7, Philadelphia, P. Blakiston’s Son & Company, 1886, p. 365. 

5. Delavan, D. B.: The Tonsils: Their General, Surgical, and Minute 
Anatomy, Arch. Laryng. 1:337, 1880. 

6. Moizard: Des hemorrhagies dans l’angine phlegmoneuse, J. de méd. et 
chir. prat. 57:347, 1886. 

7. Zuckerkandl, O.: Zur Frage der Blutung nach Tonsillotomie, Med. Jahrb., 
Wien 2:309, 1887. 
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carotid artery. Brannan* in 1893 found that the border of the soft 
palate in new-born infants is 1.5 cm. anterior to the anterior surface 
of the spinal column, and when the palate is pushed forward by pus 
the distance is doubled. The work of these men thus anticipated that 
of Mosher ® and others '® by about fifty years. 

All writers on the subject have agreed that peritonsillar abscess in 
infancy and childhood is extremely rare.'' Several authors of pediatric 
textbooks did not mention the subject.’ Condie,''* and Robinson 
stated that they could not recall having seen such a case. Casselberry '* 
wrote that 3 per cent of all cases of peritonsillar abscess occur in chil- 


8. Brannan, J. W.: Quinzy and Its Treatment by Early Incision, M. Rec. 
44:549, 1893. 

9. Mosher, H. P.: The Submaxillary Fossa Approach to Deep Pus in the 
Neck, Tr. Am. Acad. Ophth. 34:19, 1929, 

10. (a) Hall, C.: The Parapharyngeal Space: An Anatomical and Clinical 
Study, Ann. Otol., Rhin. & Laryng. 43:793 (Sept.) 1934. (b) Beck, A. L.: A 
Study of Twenty-Four Cases of Neck Infection, ibid. 42:741 (Sept.) 1933. (c) 
Weidlein, I. F.: Latent Pharyngomaxillary Abscess, Laryngoscope 40:583 (Aug. ) 
1930. (d) Shapiro, S. L.: Deep Cervical Infection Following Tonsillectomy : 
Report of Thirty Cases with a Review of the Literature, Arch. Otolaryng. 11:701 
(June) 1930. 

11. (a) Holt, L. E., and Howland, J.: The Diseases of Infancy and Child- 
hood, New York, D. Appleton & Company, 1925, p. 302. (b) Robinson, B., in 
Keating, J. M.: Cyclopedia of the Diseases of Children, Medical and Surgical, 
Philadelphia, J. B. Lippincott Company, 1889, vol. 2, p. 441. (c) Tanner, T. H.: 
A Practical Treatise on the Diseases of Infancy and Childhood, ed. 3, Philadelphia, 
Lindsay & Blakiston, 1871, p. 338. (d) Morse, J. L.: Clinical Pediatrics, Philadel- 
phia, W. B. Saunders Company, 1926, p. 467. (¢) Chapin, H. D., and Pisek, G. R.: 
Diseases of Infants and Children, ed. 4, New York, William Wood & Company, 1919, 
p. 348. (f) Hays, H. M., in Abt, I. A.: Pediatrics, Philadelphia, W. B. Saunders 
Company, 1924, vol. 3, p. 205. (g) McKimmie, O. A. M.: Some Diseases of the 
Tonsil, Virginia M. Semi- Month. 1:197, 1896. (h) Griffith, J. P. C., and Mitchell, 
A. G.: The Diseases of Infants and Children, Philadelphia, W. B. Saunders Com- 
pany, 1933, p. 538. (i) Guthrie, D.: Diseases of the Ear, Nose and Throat in 
Children, London, A. & C. Black, 1921, p. 62. (j) Funkhouser, W. L., and 
McAliley, R. G.: Diseases of the Respiratory System in Infants and Children, in 
Haynes, R. S.: Clinical Pediatrics, New York, D. Appleton & Company, 1927, 
vol. 9, p. 54. (k) Condie, D. F.: A Practical Treatise on the Diseases of Chil- 
dren, ed. 4, Philadelphia, Blanchard & Lea, 1853. (1) Mackenzie.'© Bosworth.? 
Meigs and Pepper. 

12. (a) Campbell, W. F., and Kerr, L.: The Surgical Diseases of Children, 
New York, D. Appleton & Company, 1912. (b) Jacobi, A.: Diseases of Chil- 
dren, New York, D. Appleton & Company, 1910. (c) Pearson, W. J., and Wyllie, 
W. G.: Recent Advances in Diseases of Children, Philadelphia, P. Blakiston’s 
Son & Company, 1928. (d) Koplik, H.: The Diseases of Infancy and Child- 
hood, New York, Lea Brothers & Company, 1906. 

13. Casselberry, W. E., in Starr, L., and Westcott, T. S.: An American Text- 
300k of the Diseases of Children, Philadelphia, W. B. Saunders Company, 1894, 
p. 437. 
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dren under 10 years of age, and although he gave no authority or reports 
of cases in support of this figure it is probable that he had reference 
to the earlier work of Mackenzie.'* In the latter’s book is a tabulation 
of one thousand cases of assorted infections of the tonsils, of which 
3.5 per cent were in children under 10, but no statement was made as 
to how many there were in which suppuration occurred. While Tan- 
ner ''* and some of the other older authors believed that the two sides 
could be affected simultaneously, no actual cases were reported. 
Guthrie ''! stated that bilateral involvement occurred seldom, and Holt 
and Howland ''* wrote that “it is the only variety which is regularly 
unilateral.” 

Reports of thirty-eight cases in children under 10 years of age, all 
with unilateral involvement, have been collected from the literature. 
Cases occurring as complications of scarlet fever have been excluded. 
The youngest patient was 9 weeks of age.’* Cases were reported as 


occurring in 2 infants 5 months of age,'® in one at 6 months,'® in one 


at 7 months,'? in two at 8 months,'* in three at 9 months,'” in one at 


20 


1134 months,” in five during the second year,*! in one at 2% years,'”" 

14. Berman, H. L.: Quinsy in a Young Infant, Arch. Otolaryng. 19:710 
(June) 1934. 

15. (a) Monod, C.: De la perforation des artéres au contact des foyers 
purulents ou inflammatoires, Bull. et mem. Soc. de chir. de Paris 8:666, 1882. ()) 
Bauguess, H.: Peritonsillar Abscess in Infants: Report of Case, J. Michigan 
M. Soc. 27:472, 1928. 

16. Graef, F. W.: Typical Quinsy in an Infant, New York M. J. 117:267, 
1923. 

17. Reid, J. J.: Infantile Suppurative Tonsillitis, Arch. Laryng. 1:227, 1880. 

18. (a) Anders, H. S.: Suppurative Tonsillitis in Infancy with Report of a 
Case, Univ. M. Mag. 5:330, 1892-1893. (hb) Miller, F. E.: A Contribution to the 
Study of Quinzy with Complications, with Seven Cases Illustrating Operation and 
Treatment, Internat. J. Surg. 16:65, 1903. 

19. (a) Falls, M. S.: A Fulminating Case of Phlegmonous Tonsillitis, Eastern 
M. J. 7:45, 1887. (hb) Cornet, P.: Un cas de phlegmon periamygdalien survenu 
chez un enfant de 9 mois, Bull. de laryng., otol. et rhin. 6:35, 1903. Bosworth.? 

20. Katterfeld, F.: Tonsillarabscess, Glottisoedem, Tracheotomie, bei einem ein 
Jahr alten Kinde mit gliicklichem Ausgang, Deutsche med. Wechnschr. 12:484, 1886. 

21. (a) Clark, H.: Acute Tonsillar Abscess (Quinsy), New York M. J. 51: 
456, 1890. (b) Levethan, S. T.: Peritonsillar Abscess in Infancy with Report of 
a Case, Arch. Pediat. 4:571, 1924. (c) Royster, L. T.: Peritonsillar Abscess in 
Children, with Report of a Case, Pediatrics 10:201, 1900. (d) Coffin, L. A.: A 
Fatal Case of Hemorrhage Following a Peritonsillar Abscess: Bleeding from the 
Throat, Nose and Ear, Ann. Otol., Rhin. & Laryng. 20:482, 1911. (¢) Tweedie, 
A. R.: Specimen Showing (7) Ulceration of the Left Internal Carotid Artery 
from a Boy Aged 1 Year and 8 Months, Proc. Roy. Soc. Med. (sect. laryng.) 6: 
15, 1912-1913. 
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in three at 3 years,** in two at 4 years,** in two at 5 years,** in four at 
6 years,”* in one at 7 years,** in two at 8 years,** and in two at 9 years.** 
Bosworth * reported two and Hinsberg *° three cases in which the age 
was not mentioned. 

Of the thirty-eight patients, three recovered following spontaneous 
evacuation of pus,*’ and in another *** recovery followed the discharge 
of pus through the ear. In eight cases *' intra-oral incision brought 
about prompt termination of the illness. Incision of the abscess of 
the neck was the curative therapy in one case,*'* and in another **" the 
child recovered after mastoidectomy. Alarming hemorrhage occurred 
in twenty cases, in thirteen of which ** nothing was done and all the 
patients died. In one case *** bleeding was controlled by packing the 
abscess cavity in the neck, although the bleeding vessel could not be 
located. The child recovered. In the other six ligation of the common 


22. (a) Lukens, J. A.: Fatal Type of Hemorrhage Following Throat Infec- 
tions, Ohio State M. J. 25:879, 1929. (b) Dunn, T. D.: Ligation of the Common 
Carotid Artery in a Child of Three and One-Half Years, for Hemorrhage Follow- 
ing Peritonsillar Abscess: Recovery, Univ. M. Mag. 3:454, 1891. (c) Carmody, 
T. E., and Finoff, W. C.: Death from Hemorrhage Following Peritonsillar 
Abscess, Colorado Med. 12:261, 1915. 

23. (a) Salinger, S., and Pearlman, S. J.: Hemorrhage from Pharyngeal 
and Peritonsillar Abscesses: Report of Cases, Résumé of Literature, and Discussion 
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carotid artery was carried out, with five recovering ** and one dying.**” 
In the reports of three cases the form of treatment was not mentioned,’ 
and in one case '** the original reference was not available. 

Although bilateral peritonsillar abscess is not uncommon in adults," 
it is believed that no cases have been reported in children. For this 
reason I am reporting my case. 


REPORT OF CASE 


S. B., an American girl of 7 years was referred by Dr. E. C. Ganzhorn. She 

took cold about one month prior to examination and complained of sore throat for 
several days. She also had some pain in the ears, but no otorrhea was presented. 
There had been profuse nasal discharge for about one week. After the subsidence 
of the acute symptoms she lacked appetite and lost weight and strength. 

The past history was one of repeated infection of the upper respiratory tract. 
The first attack was at about 2 years of age, at which time she was very sick. The 
mother noted swelling on both sides of the neck below the jaw, but apparently the 
throat was not examined at this time. There was considerable nasal discharge 
but no otorrhea. The child recovered in about a month; the mother stated that 
at no time was there any discharge of pus or blood from the mouth. Since that 
time she had had from four to six attacks of sore throat a year, always in the win- 
ter and often in the summer. Nasal discharge was profuse at such times, and she 
breathed through the mouth constantly. There was no history of allergy. There 
was a history of pertussis during infancy and measles at 5 years. The family 
history was not important. 

Examination revealed a small amount of pus in both nasal fossae; the septum 
was straight and the turbinates appeared normal. The teeth and buccal mucosae 
were normal, and the tongue was coated. The pillars were injected, and the 
tonsils were septic and met in the midline. There was nothing to suggest abscess 
on either side, and no acute inflammation was present. The nasopharynx was 
nearly filled with adenoid tissue. The ears were normal. A few small glands 
were present in the neck. The chest and abdomen were essentially normal. 
Urinalysis gave negative results, and the Kahn reaction was negative; the coagula- 
tion time of the blood was three minutes. 

Tonsillectomy and adenoidectomy were performed on Feb. 11, 1935. After 
incision of the anterior pillar on the right a firm scar was encountered which 
anchored the upper pole. This tissue was almost cartilaginous. When it was cut 
through, a cavity was seen, from which escaped about 0.5 cc. of dark brown fluid. 
The walls of the cavity were covered with dark brown, necrotic tissue, which 
was removed. The rest of the dissection was carried on as usual. On the left 
side a similar encapsulated abscess cavity was encountered in the upper pole and 
a smaller one lateral to the tonsil. There was moderate bleeding, which was con- 
trolled by ligation. A large mass of adenoid tissue was removed from the 
nasopharynx. 

The pathologic examination was made by Dr. S. C. Howard. Sections of 
the tonsils showed chronic, active, hyperplastic tonsillitis with cystic crypts, septic 


33. Lukens.224 Wulff.27 Lebram.?8 Hinsberg.?® 

34. Langworthy, H. G.: Bilateral Peritonsillar (Quinsy) Abscess with Case 
Report of Some Unusual Features, J. lowa M. Soc. 14:214, 1924. Verges, C. F. 
R.: Sobre un caso de flegmon periamydalino septico doble con gangrena de las 
amigdalas, Semana méd. 34:625, 1927. 
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foci, localized scarring, lymphoid hyperplasia, keratosis and peritonsillar scarring. 
No tubercles were found. Sections of the adenoids showed chronic adenoiditis. 
The child was discharged from the hospital the following day and made an 
uneventful recovery. 
COMMENT 


It is evident that the abscesses must have been formed long before 
the operation. They were thick-walled and filled with necrotic granula- 
tion tissue and thin, probably sterile, fluid. The only lead as to the 
probable time of their occurrence was gained from the history, which 
indicated that the most likely time was during the attack at the age of 
2 years. There is, of course, no assurance that both abscesses occurred 
at the same time. Although no definite evidence can be presented in 
regard to the condition of the throat at that time, there was the swelling 
in the neck which frequently accompanies such abscesses. Furthermore, 
the mother stated that in none of the subsequent attacks was the child 
as sick as at the first attack. If the abscesses drained, the fact was 
unknown to the mother, or possibly small amounts of pus were evacuated 
and swallowed. At any rate, the pus was gradually walled off, and 
nature succeeded in subduing an infection which otherwise might have 
heen more serious. 

It would be interesting to speculate on the reasons for the rarity of 
peritonsillar abscess in young children in view of the rather common 
occurrence of retropharyngeal infection. However, a survey of the 
literature reveals no valuable opinion on the matter, and I have no 
evidence on which to base a theory. 

Note.—Since this article was prepared for publication, an additional 
case in a girl aged 7 has come to my attention. In this case pressure on 
the mass in the throat caused pus to exude from the external auditory 


canal, and recovery occurred. The report by E. Roch was cited by 
Jones (Ann. Otol., Rhin. & Laryng. 43: 624 [June] 1934). 
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Clinical Notes 


TREATMENT OF THE HYPERTROPHIED INFERIOR TUR- 
BINATE BY USE OF SCLEROSING SOLUTIONS 


LAFAYETTE P. Monson, M.D., SAN FRANCISCO 


The obliterating action of various chemicals when injected into veins has been 
known since the invention of the hypodermic syringe in 1851 by Pravaz. The 
use of drugs as therapeutic agents for injection into varicose veins of the leg 
was not practiced to any great extent until about fifteen years ago when Linser,! 
in Germany, reported the use of corrosive mercuric chloride and later of strong 
solutions of sodium chloride for this purpose. The use of solutions of quinine 
was first recorded by Genevrier? in France. Sicard, Paraf and Lermoyez * 
reported the use of aqueous solutions of sodium salicylate and Sicard and Gaugier 4 
the results of a series of 325,000 injections without pulmonary emboli. Nobl ® 
described the same effects after the use of solutions of dextrose varying from 50 
to 65 per cent. Since then the treatment of varicose veins by injection has been 
reported by a considerable number of workers in Europe and America. 

The injection of sclerosing solutions has also been used successfully in the 
treatment of varicosities elsewhere in the body. Andrews and Kelly® reported 
their use in the treatment of vascular nevi. Raverdino? and Weekers ® obtained 
good results in the treatment of intermittent exophthalmos due to varix of the 
orbit of the eye, and Kilbourne and Murray,® in the treatment of hydrocele. Wey- 
mann !° recently successfully removed small orbital cysts by this method. 


1. Linser, P.: Die Behandlung der Krampfadern mit Sublimateinspritzungen 
und ihre Erfolge, Med. Klin. 17:1445 (Nov. 27) 1921. 

2. Genevrier: Le traitement des varices et ulcéres varique par les injections 
coagulantes concentreés de sels de quinine, Monde méd., Paris 32:624 (Oct.) 1922. 

3. Sicard, J. A.; Paraf, J., and Lermoyez, J.: Traitement des varices par 
les injections phlébo-sclérosantes de salicylate de soude, Gaz. d. hop. 95:1573 
(Dec. 14) 1922. 

4. Sicard, J. A., and Gaugier, L.: Traitement des varices par la méthode 
sclérosante, Paris, Masson et Cie, 1927. 

5. Nobl, G.: Die Calorose als Ver6dungsmittel varikés entarteter Venen, 
Wien. klin. Wehnschr. 39:1217, 1926. 

6. Andrews, George C., and Kelly, Richard J.: Treatment of Vascular Nevi 
by Injection of Sclerosing Solutions, Arch. Dermat. & Syph. 26:99 (July) 1932. 

7. Raverdino, E.: Guérison d’un cas d’exophtalmie intermittente par varices 
de l’orbite, Boll. d’ocul. 4:174 (March) 1925. 

8. Weekers, L.: Traitement du varicocele orbitaire: Effets comparés du 
radium et des injections sclérosantes, Arch. d’ophth. 50:369 (June) 1933. 

9. Kilbourne, Norman J., and Murray, C. J.: Treatment of Hydrocele: 
Researches in New Solutions for the Injection Treatment: Results Compared with 
Operation, California & West. Med. 37:3 (July) 1932. 

10. Weymann, M. F.: The Use of Sclerosing Solutions in Ophthalmic Thera- 
peutics, Tr. Am. Acad. Ophth. 39:152, 1934. 
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Several investigators of this subject observed that when small veins are to 
be obliterated the solutions are as efficacious when injected into the perivascular 
tissues as when introduced into the veins themselves. If small doses are used in 
the near-by connective tissues a periphlebitis and an endophlebitis result. If too 
large amounts are injected at one time into the extravascular tissues a slough is 
likely to form. 

In 1934 Riddoch 1! reported the use of a saturated solution (16.6 per cent) of 
quinine lactate as a sclerosing agent. He thought that the inflammatory results 
(a tendency to form sloughs and occasional unfavorable general reactions) of the 
injection of quinine hydrochloride could be attributed to the hydrochloride radical. 
He chose quinine lactate in the hope that since the lactate radical is a normal 
constituent of the body arising from catabolic processes it would not be as likely 
to produce inflammatory results as the hydrochloride radical. His results seemed 
to justify this belief. In a series of one hundred and seventy cases which he 
reported, the reactions were much less severe when a saturated solution of quinine 
lactate was used as the sclerosing agent. Other advantages of the solution of 
quinine lactate are that it is self-sterilizing in strengths above 1 per cent and is 
easier to prepare than quinine hydrochloride and ethyl carbamate (urethane). 

For the past two years I have been using various sclerosing solutions in the 
treatment of certain chronic enlargements of the inferior turbinate which failed 
to respond to ordinary methods. In the past these structures were partially or 
wholly removed; the redundant mucosa was excised, or scar tissue was produced 
by the use of the cautery or by means of various caustic chemical solutions. When- 
ever possible, the cause of the hypertrophied turbinate should be found and removed. 
Recently, Vail and Metzenbaum advocated the injection of alcohol into the 
inferior turbinate for the amelioration of the symptoms of hay fever and other 
allied conditions. It seemed to me that any method was preferable which did not 
involve the destruction of part or all of the turbinate itself or of its mucosa. 

I have used sclerosing solutions in the treatment of inferior turbinate enlarge- 
ments in seventy-four cases. In the first thirty-six cases of the series, I used a 20 
per cent solution of sodium chloride, a 50 per cent solution of dextrose or a 20 per, 
cent solution of sodium salicylate as the sclerosing agent. My results with these 
solutions were not particularly impressive. Improvement or clinical cure was noted 
in only one third of the cases after from one to four injections. Of a series 
of seventeen cases in which a solution of quinine hydrochloride and ethyl car- 
bamate was used, relief or cure was obtained in over 70 per cent, and fewer injec- 
tions were required to produce this result. 

Since reading Riddoch’s report, I have used injections of a saturated solution 
of quinine lactate into the inferior turbinate in twenty-five cases. There were 
no sloughs or other unfavorable reactions in this series, and the results were 
better and more uniform than when any of the previously used solutions 
were administered. A clinical cure was obtained in eighteen cases, and improve- 


ment in the remaining seven. 


Sclerosing Solutions for Varicose Veins, Lancet 2:1101, 


11. Riddoch, J. W.: 
1934. 

12. Vail, H. H.: Treatment of Hay Fever by Nasal Injections of Alcohol, 
Arch. Otolaryng. 18:651 (Nov.) 1933. 

13. Metzenbaum, M.: Alcoholic Injections into Inferior Turbinates for Ameli- 
oration of Symptoms of Common Cold, Rose Fever, Hay Fever and Hay Fever 
Asthma, Laryngoscope 44:182 (March) 1934. 
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I obtained good results from the use of these injections in patients with hay 
fever and hay fever asthma. More than one half of my cases have been instances 
of these conditions. The method has proved of value in cases of this type in 
which the patient will not, or, for financial or other reasons, cannot undergo the 
ordinary diagnostic and therapeutic procedures which are usually recommended.” 
The technic of the injection is as follows: The turbinate is prepared by cocain- 
izing it with a preparation consisting of equal parts of a 10 per cent solution of 
cocaine hydrochloride and a 1: 1,000 solution of epinephrine. After waiting ten 
minutes for the anesthetic action to take effect, I inject 0.25 cc. of a saturated 
solution of quinine lactate into each of four sites, extending from the posterior 
to the anterior portion along the loose cavernous tissues on the lower aspect 
of the inferior turbinate (figure). For this purpose a long, thin (20 bore) spinal 
puncture needle is used. After the needle is inserted into the tissues, the plunger 
of the syringe is drawn backward to make sure that the point of the needle is 
not in a blood vessel, and the solution is injected. The inferior turbinate of the 


of Injection 


Lateral wall of the nose, showing the points for the injection of the sclerosing 
solutions. 


opposite side of the nose may be safely treated likewise at the same time if 
desired. Usually, there is a moderate amount of bleeding for from five to twenty 
minutes after the treatment. This is easily controlled by inserting cotton plugs 
into the anterior nares for half an hour after injection. 

For several days the injected turbinate is more swollen than usual. Within a 
week it has usually shrunk considerably from its former size. I usually wait at 
least three weeks, and if the turbinate is still too large I make a second injection. 
It is seldom necessary to make more than two injections. The resulting appearance 
of the turbinate is usually normal, and in almost all my cases it has remained so. 
I have had several patients under observation for as long as two years. 

This method is not presented as a cure-all for use in every case of chronically 
enlarged inferior. turbinate, but it is to be considered and used as a therapeutic 
adjunct in cases in which a search for the cause has failed or in which the enlarge- 
ment has been of too long standing and other measures have to be considered. I 
believe the method superior to one of partial or total removal of the turbinate 
or to any measure which destroys the mucosal covering. 

1801 Bush Street. 
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Progress in Otolaryngology “a 
Summaries of the Bibliographic Material Available in the ‘ 
Field of Otolaryngology ‘ 


CHRONIC PROGRESSIVE DEAFNESS, INCLUDING 
OTOSCLEROSIS AND DISEASES OF E 
THE INNER EAR 


J. K. M. DICKIE, M.D., F.R.C.S. (Epb1n.) 
OTTAWA, CANADA 


In 1934 there was rather more than the usual number of articles ; 
dealing with this phase of the otologic field. As usual they varied widely A. 
in quality, and some were of unusual interest. 7 


Macleod Yearsley,, in a monograph dealing with otosclerosis, 
develops his theory that otosclerosis is caused in part at least by 
intestinal toxemia. The study is based on the analysis of 100 cases. 
He points out that otosclerosis is usually first noticed during the period 
of active growth. Roughly 60 per cent of the cases occur among 
females. There was a history of deafness in the family in 55 of the 
100 cases. In discussing the pathologic anatomy the author lays stress 
on a point emphasized by Gray several years ago that as yet no one 
has examined the cerebral cortex and the nuclei of the medulla in a 
case of otosclerosis. This is a gap in the knowledge of the disease 
which should be filled. 

In 81 of Yearsley’s cases, there were normal ear drums, and in 
48 of these the red reflex was present. The eustachian tube was patent 
in 93 cases; the nose was normal in 93 instances, and the pharynx and 
nasopharynx in 80. Bone conduction was slightly increased in 3 cases 
of early disease and markedly increased in 63. In 3 cases one ear 
had increased and one decreased bone conduction. Bone conduction 
was normal in 4 cases, decreased in 25 and lost in 1. The Rinne test 
gave negative results in 96 cases. The low tones alone were reduced 
in 65 cases, and both low and high tones, in 35. 


= 


= 


Yearsley expresses the belief that increased bone conduction is due 
to fixation of the stapes but that when the labyrinthine capsule is 
markedly spongified bone conduction is diminished. 


1. Yearsley, Macleod: Otosclerosis, London, John Bale, Sons & Danielsson, 
Ltd., 1933. 
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Data on the etiology show that 62 of the 100 patients thought the 
condition was hereditary. Seventeen (50 per cent of the married 
women) attributed it to pregnancy. 

Siebenmann regards otosclerosis as the ultimate phase of a develop- 
mental process which normally does not occur in the petrous bone but 
which is the rule in other bones, though appearing in a slightly different 
form and at another period. 

Yearsley quotes Gray’s statement that the ear is an organ appearing 
relatively late in development and that it is therefore more susceptible to 
degenerative changes. No one cause is known for otosclerosis, although 
many conditions apart from heredity are recognized as contributing 
to its occurrence. The hypothesis of an endocrine disturbance has sup- 
port in certain instances, but it is not applicable to all cases. Focal 
infection has an influence in some cases. The question of intestinal 
intoxication has been neglected by most authors. Yearsley states that 
chronic intestinal intoxication is hereditary, as is otosclerosis. Cornet 
in 1909 published a report of 18 cases, 10 of which were instances of 
true otosclerosis. In all these cases he showed the existence of chronic 
toxemia, chiefly of intestinal origin. In Yearsley’s series there was 
habitual constipation in 74 cases and, inclusive of these, intestinal 
toxemia in 83. Associated nasal sepsis was present in 1 of the remain- 
ing 17 cases, septic tonsils in 2, scarlet fever in 1, measles in 1 and 
pregnancy in 2. No cause was discovered in 10 cases. 

The appendix had been removed in 12 cases. Ten patients had 
had treatment for colitis; 38 suffered from dyspepsia; 11, from hemor- 
rhoids, and 33, from rheumatism. 

Fifty-five of Yearsley’s patients had a family history of deafness, 
and 38 of these gave a family history of chronic constipation. There 
was a similar history for 14 other patients having no deafness in the 
family. 

Yearsley suggests that the primary change may be in the brain and 
that the osseous changes come later. He studied many cases of 
congenital deaf-mutism and found that in over 50 per cent both the 
patients and the mother had intestinal toxemia. The age at which 
otosclerosis shows itself is that at which intestinal toxemia is first 
noticed. Women are more susceptible to constipation than men. 
Tinnitus is an early symptom and may be relieved at its appearance 
by treatment of the bowels. Changes in the labyrinthine capsule can be 
explained as trophic. Yearsley states: “It appears to me that the true 
basis of otosclerosis is a mixed one of endocrine disturbance and 
toxaemia, both of which are in all probability intimately related. The 
toxaemia may arise from septic conditions in the nose, tonsils, or teeth, 
but the underlying cause of these may itself often be referred to the 
intestinal tract.” 
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Yearsley deprecates too pessimistic an attitude with regard to treat- 
ment. Internal medication is useless. Otomassage is also useless as 
the vibrations are too coarse. He believes that massage by sound is 
of benefit. The Ziund-Burguet method is a mechanization of the human 
voice throughout its whole range. Its use produces active hyperemia 
of the entire organ of hearing. Yearsley claims that he had 10 suc- 
cessful results in 13 cases of otosclerosis. Intestinal treatment was 
applied at the same time. 

Treatment of toxemia must be thorough. The routine use of laxa- 
tives is of little use. Diet, vaccines, purgatives and especially colonic 
lavage are useful. In most cases there are pockets in the colon con- 
taining masses of old fecal material. Systematic colonic lavage is 
essential to eliminate them. The tube is gradually inserted to a length 
of 27 inches (68.58 cm.). 

Gottlieb * defines constitutional deafness as progressive bilateral loss 
of hearing due to nutritional and toxic disorders. When anatomic 
defects or concrete pathologic changes are absent the audiometric curve 
serves as an index of the nutritional level. He doubts the validity of 
genetic studies on the heredity of deafness, as deafness may be due to 
persisting environmental factors. He is not convinced by the theory of 
regression. Mere fixation of the ossicles will not produce incapaci- 
tating deafness. There must be labyrinthine impairment as well. The 
two conditions are probably due to the same cause. In studying cases 
with a history of hereditary deafness one must remember that some 
of the exciting causes of deafness are also hereditary. Endocrine dis- 
turbances, for example, are often markedly so. Chronic hepatitis is a 
common cause of deafness. It is often hereditary, and environmental 
factors, e. g., faulty dietary habits, may promote its occurrence. 

Deafness which is gradually progressive in development must have 
as its etiologic factor a condition which is constantly present with a 
tendency to become more severe. These conditions are found in 
dysfunctions of the liver and in endocrine disturbances. They are met 
with often in cases of deafness. Fifty-seven patients in a series of 
66 suffering from deafness had hepatic or hepatic and pancreatic dis- 
turbances. Seven had endocrine disturbance. Twenty-three of the 
57 patients with hepatic disturbance had pancreatic insufficiency. Six- 
teen of the patients with hepatic dysfunction had endocrine insufficiency. 

The bad effect of pregnancy in progressive deafness is due to the 
additional strain on the system. The toxemias of pregnancy are largely 
due to failure of hepatic function. Disturbances of the liver influence 
the other endocrine glands and modify the general nutrition, causing 
faulty absorption of mineral elements with resulting dental caries, osteo- 
porosis, osteomalacia, etc. 


2. Gottlieb, M. J.: 
43:551, 1934. 


Constitutional Deafness, Ann. Otol., Rhin. & Laryng. 
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The laboratory findings in otosclerosis are: an increased number of 
lymphocytes in the blood, indican in the urine, a high icteric index, a 
low level of the blood sugar, a diminution in the galactose tolerance of 
from 25 to 33 per cent, a systolic pressure of 110 or below, and a 
lowered basal metabolic rate. 

Gray * describes the histologic picture in 2 cases of otosclerosis, in 
one of which the stapes was fixed by ankylosis. He uses these cases 
chiefly as a text for his thesis dealing with the cause of otosclerosis. 
A few points in the description of the specimens are of interest. First, 
the focus was surrounded by large blood vessels which seemed to stop 
abruptly at its edge, and absorption appeared to be going on around 
them. Second, the islets of cartilage did not take part in the formation 
of pathologic bone. Third, examination of the cochlear nerve revealed 
distinct signs of degeneration which were absent in the vestibular nerve. 
The whole nerve looked patchy. The neurokeratin filament was absent 
in places as was also the neurilemma. The axis-cylinders lay not in the 
center of the nerves but at the side, and in many instances the axis- 
cylinders of adjoining nerve fibers lay in contact with each other. 

Gray points out that the focus does not necessarily grow in all direc- 
tions. It does not extend at its anterior edge. The extent of the 
change in the bone has no relationship to the duration of the disease. 
The pathologic changes in the bone have comparatively little relation 
to the severity of deafness or tinnitus. 

In 1932 Gray showed that extensive degenerative changes occurred 
in the cochlear nerve while the vestibular nerve was normal in appear- 
ance. This was noted even in early cases in which no ankylosis had 
occurred. The patients in question had been deaf. The axis-cylinders 
were normal in structure, and only the sheaths were degenerated. As 
a rule, the organ of Corti and the ganglion cells were normal. 

Any plausible theory of otosclerosis must explain the essential fea- 
tures of the disease, such as its slow progress and the loss of perception 
of the low tones. Tinnitus is rarely absent. Paracusis is characteristic 
but is not always present. 

The vasomotor response of the blood vessels in the tympanic mem- 
brane is sluggish as compared with the normal response. This sign, 
according to Gray, is almost always present. Air conduction shows 
more loss than bone conduction. The phenomenon which Gray called 
otosclerosis paradoxa must be explained. This consists in temporary 
marked improvement in hearing during severe vasomotor disturbances. 
It can be brought about artificially by the inhalation of amyl nitrite. 

The association of otosclerosis with fragilitas ossium, osteitis 
deformans and tumors of the acoustic nerve requires explanation. 


3. Gray, Albert A.: The Otosclerosis Problem: Including Reports of Two 
Cases Pathologically Examined, J. Laryng. & Otol. 49:629, 1934. 
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In Gray’s opinion too much attention has been paid to the osseous 
changes to the neglect of the clinical phases. In 1917 he advanced the 
theory that otosclerosis is a degenerative process involving the organ 
of hearing as a whole from the external meatus to the cerebral cortex. 
Any part of this system may be involved first. 

When any structure is called into functional activity this response 
is accompanied by a reflex dilatation of the blood vessels in order to 
supply more blood. Dilatation of the blood vessels in bone is impossible, 
as there is no muscular coat in the arterioles of the bone and to com- 
pensate for this there must be a more rapid flow of blood through 
them. If the supply of blood to an organ is defective over a long period 
degeneration occurs. If the vasomotor system does not supply enough 
blood to the organ of hearing deafness results. Gray expresses the 
belief that the cause of otosclerosis is the failure of the reflex are to 
supply the necessary blood to the ear. 

The deafness is to a certain extent functional and is not dependent 
on the bony changes. This is shown by the effect of inhaling amyl 
nitrite. 

The bony changes are explained as occurring at the points of great- 
est stress. The bone corpuscles do not get enough nourishment so they 
begin to eat up the bone and form spaces. After a time new bone is 
laid down, though never as densely as before. Porous bone holds more 
blood. The rounded form of the focus is explained on the basis that 
it occupies one haversian area. 

Gray states in his summary : 


The essential causative factor of otosclerosis is a gradually increasing defect 
in the vasomotor mechanism which governs the nutrition of the structures of the 
organ of hearing as a whole. The axon reflexes are, of course, included in this 
vasomotor mechanism, and the stimulus which excites the vasomotor mechanism 
is sound and sound alone. Consequently the vestibular apparatus and the semi- 
circular canals are unaffected in otosclerosis. 


The three articles just cited are refreshing in their point of view 
in that they view the problem of otosclerosis as a whole. One becomes 
tired of reading the sterile discussions of minute changes in the 
labyrinthine capsule and the accompanying differences of opinion con- 
cerning their interpretation. The pundits have been so engrossed in 
their squabbles over minutiae that they have forgotten the clinical 
aspect of progressive deafness and the fact that the changes in the 
bone will not explain all the symptoms. What most physicians are 
really interested in is finding some means of helping persons who suffer 
from deafness. 

One point raised in Gray’s paper is worthy of further investigation, 
namely, his suggestion that the area of the otosclerotic focus corre- 
sponds with the distribution of one vascular unit. So far as I am 
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aware, no detailed study has ever been made of the distribution of 
blood vessels which supply the labyrinthine capsule. It is not known 
whether or not there is any constancy in their arrangement. 

Guggenheim * has published a condensed exposition of his regression 
theory of otosclerosis, which has previously been reviewed in the 
ARCHIVES OF OTOLARYNGOLOGY. Since the changes in otosclerosis are 
usually bilateral and symmetrical there is probably, according to this 
theory, a strong hereditary element. The site of predilection for 
otosclerosis is the region in front of the oval window. It is in this 
area that a vestigial structure, the fissula ante fenestram, appears. This 
fissula is probably the homolog of a peculiar duct found in certain 
fishes and in one species of frog. The oval window is a late develop- 
ment. It is seen in rudimentary form in some fishes. The round 
window appears first in the frog, while the cochlea does not appear 
until the stage of reptiles. Otosclerosis is explained by Guggenheim as 
a regression of these structures to their primitive condition. 

The foot-plate of the stapes is derived from the labyrinthine capsule, 
while the crura come from the second branchial arch. This derivation 
may explain why the foot-plate of the stapes becomes involved in 
otosclerotic changes and the crura seldom. 

A good deal of work has been done both on the normal and on the 
pathologic microscopic anatomy of the temporal bone. A symposium 
by Meyer and Nager covers most of the work to date. Meyer ° devotes 
considerable space to the vexed question of so-called spontaneous frac- 
tures of the labyrinth. The commonest site of these cracks is between 
the niche of the round window and the ampulla of the posterior canal. 
Earlier observers thought that they were vascular channels, but this 
view is not tenable. 

There are three types of fissures: (1) large fissures running from 
the middle to the inner ear; (2) fine fissures which often run at right 
angles to the semicircular canals, and (3) fissures concerning which it 
is not possible to state whether they occurred ante mortem or post 
mortem. 

Meyer agrees for the most part with Mayer that some of these 
fissures occur intra vitam. Some fissures contain homogeneous, faintly 
staining material in which cells are sometimes seen. It is now and then 
difficult to determine whether the substance in the fissures is osteoid or 
connective tissue. Meyer admits that undoubtedly the fissures are often 
widened during the preparation of the specimen. Wittmaack’s objection 
to the theory of their occurrence intra vitam in that there is no sign 


4. Guggenheim, L. K.: The Regression Theory of Otosclerosis, Laryngoscope 
44:499, 1934. 

5. Meyer, Max: Die normale Anatomie der Labyrinthkapsel, Ztschr. f. Hals-, 
Nasen- u. Ohrenh. 34:3, 1933. 
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of healing in the fissures is answered by Mayer, who states that frac- 
tures through the labyrinth do not heal by bony union. 

Meyer describes the labyrinthine capsule in many other mammals and 
in birds. He considers that the avian labyrinth is so different from 
the mammalian as to be of little practical value for experimental 
purposes. 

Eschweiler,® writing with regard to cracks in the labyrinth, quotes 
Ulrich as stating that fractures through the labyrinthine capsule heal 
by bony union in the periosteal and endosteal layers but not in the 
enchondral layer, which heals by fibrous union only. The bone extends 
slightly inward from the edges of the fracture. Eschweiler has con- 
firmed this statement in a case which he describes. 

A patient, aged 27, received injuries of the head and died two years 
later. On microscopic examination a fracture was seen which ran 
through the upper semicircular canal. The union was partly bony and 
partly fibrous. The rough jagged edges had been smoothed off. New 
bone filled the lumens of the vessels like a tampon. There were other 
definite signs of reaction round the fracture. 

Eschweiler examined 80 series of sections of the ear obtained from 
patients over 50; 42 series from patients of different ages with oto- 
sclerosis and 44 series from young subjects up to the age of 20. Con- 
trary to the experience of Mayer, fissures were noted also in the bones 
of young persons. Eschweiler rejected the fissures that contained no 
tissue. The cracks were almost always at right angles to the plane of 
the microtome. The material in the cracks was mostly homogeneous or 
granular and stained either a faint or a deep blue. In one case at least 
the detritus had come from a neighboring marrow space. There was 
no reaction around the fissures such as occurs in genuine fractures. 
The cracks were seen in neighboring sections. They were probably due 
to the preparation becoming brittle in some part. The mass in the 
cracks sometimes contained fragments of bone or cells. These were 
evidently bone cells and were similar to those in the surrounding bone. 
Many torn blood vessels were seen, but no blood had leaked into the 
crack. 

Lange * also expresses the belief that these cracks do not occur intra- 
vitam but that they are due to the preparation of the specimen. 

Loebell and Nauck * studied the direction of the strains induced in 
the temporal bone by means of Benninghoff’s crack method. The 


6. Eschweiler: Ueber Spaltbildungen in der Labyrinthkapsel, Ztschr. f. 
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Felsenbeines, Ztschr. f. Hals-, Nasen- u. Ohrenh. 34:129, 1933. 
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bone is fixed in formaldehyde, decalcified in a 5 per cent solution of 
nitric acid, washed and dried. Pins are stuck into the bone all over, 
and pigment is then rubbed into the holes. The pinpricks become cracks 
which are evident owing to the pigment. Forty-one such preparations 
were studied. The cracks were mostly parallel to the edge of the 
pyramid and ran in a circular manner around all the openings. In the 
labyrinthine capsule there were cracks the location of which corresponded 
with Mayer’s six sites of predilection for spontaneous fracture. 

Nager,® in a paper dealing with the pathologic anatomy of the 
labyrinthine capsule, describes the changes occurring in twenty patho- 
logic conditions, many of which are rare. Osteitis fibrosa (Reckling- 
hausen’s disease), osteitis deformans (Paget’s disease) and otosclerosis 
are much alike. Recklinghausen’s disease is brought about by a dis- 
turbance in calcium metabolism (hypercalcemia) which is often associ- 
ated with tumors of the parathyroid gland. Removal of the tumor 
improves the condition. No cause is known as yet for Paget’s disease or 
for otosclerosis. Recklinghausen’s disease occurs chiefly in young per- 
sons and has a course of several years; it is characterized by gradually 
increasing atrophy of the bones and a fatal outcome. Cysts of the bone 
and giant cell tumors are characteristic. The blood calcium is unusually 
high. He reports a new case in which numerous changes appeared in 
the periosteal layer but none in the enchondral or endosteal layer. The 
regions of the windows were normal in appearance. He discusses 
5 other cases, in 2 of which typical otosclerosis occurred and in the 
rest, blue mantles, etc. The disease seems to begin in the periosteal 
layer. The inner layers are not involved except in the form compli- 
cated with otosclerosis. 

Paget’s disease is not a systemic disease. It is more likely to be local- 
ized in patches. It is found in persons of advanced age and is thought to 
be an irritative, chronic inflammatory process. The labyrinthine capsule 
shows widespread changes in all three layers of an intensity not seen 
in any other disease of the bones. All the layers are absorbed and 
rebuilt so that in some cases only fragments of the enchondral bone are 
left. Some parts are composed of compact and others of spongy bone. 
In some cases there is complete ankylosis of the stapes. The micro- 
scopic appearance of the bones is like that in Recklinghausen’s disease, 
and clinically the condition may resemble otosclerosis with symptoms 
referable to the inner ear. 

Otosclerosis is one of the osteodystrophies. Nager examined 
93 bones obtained from 53 patients, and 85 of these showed otosclerosis. 
In 15 per cent of the cases the disease was limited to one side. Involve- 
ment was diffuse in 20 bones, and in 15 there were multiple foci. The 


9. Nager, F. R.: Die pathologische Anatomie der Labyrinthkapsel und ihre 
klinische Bedeutung, Ztschr. f. Hals-, Nasen- u. Ohrenh. 34:72, 1933. 


j 


DICKIE—CHRONIC PROGRESSIVE DEAFNESS 107 
focus was single in 58 per cent of the bones, and there was ankylosis 
of the stapes in 41 per cent. The cases of diffuse involvement seem 
to represent intermediate conditions which make it necessary to classify 
otosclerosis with the osteodystrophies. 

The process appears to consist first of osteoclastic resorption of the 
bone and formation of fibrous marrow. A web bone, poor in fibrils, 
appears which stains blue. This is succeeded by a change into more 
fibrous, red-staining bone. Later lamellae are laid down with formation 
of breccia, which later shows a mosaic structure. 

According to Nager the blue-staining bone is new and is separated 
from the remaining bone by cement lines, and the fibrils stop short at 
the edge. The bone is immature, and it stretches out in finger-like 
processes, at the tips of which osteoclasts are sometimes seen. 

Otosclerosis is a much slower process than the two other diseases, 
taking years for development in contrast to the period of months 
required for the others. In Nager’s clinic tests for blood calcium 
showed nothing abnormal. 

Barth *® reports on the clinical and functional conditions in 4 cases 
of Paget’s or Recklinghausen’s disease. Twenty-four other cases from 
the literature were also studied. Functional disturbances are not com- 
mon. Both conditions may influence the functions of hearing and 
balance. In 6 cases there was pure inner ear deafness; in 8, combined 
deafness, and in 1, pure middle ear deafness, owing to closure of the 
meatus. Some cases of inner ear deafness may have been due to senility. 
Dizziness appeared to be much commoner than deafness. 

Weber," in a study of 82 cases of otosclerosis (136 bones), noted 
that in all cases there were perivascular changes which normally do not 
appear in the enchondral labyrinth. Three forms of these changes were 
seen: (a) pure demolition, which represents the first stage of recon- 
struction ; (b) the so-called mantle stage, and (c) the formation of new 
lamellar bone after previous resorption. He cites the arguments in 

favor of the theory that early otosclerosis is preceded by absorption 
which were reviewed in the ARCHIVES OF OTOLARYNGOLOGY 19: 716, 
1934). The point is not mentioned in his earlier paper that in young 
subjects the vessels around the focus are surrounded by spaces while 
in older subjects they are surrounded by blue mantles. In these resorp- 
tion spaces there are not infrequently giant cells. Otosclerosis is not 
a focal disease but involves the entire labyrinthine capsule. 

Weber includes statistical material in his study. Of 200 unselected 
temporal bones 11 per cent revealed otosclerosis. Of 51 otosclerotic 


10. Barth, H.: Klinische Befunde am Ho6r- und Gleichgewichtsapparat bei den 
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4 
r, 
IS 
a 
‘ 
j 
q 
i 
= 


108 ARCHIVES OF OTOLARYNGOLOGY 


bones 16, or 31 per cent, showed ankylosis of the stapes. The youngest 
patient seen was a child of 51% years in whom the bone showed blue 
mantles. Weber remarks that the otosclerotic focus itself is probably 
not inherited. 

E. P. Fowler Jr.’* studied otosclerotic bone with the ultraviolet 
microscope. Ultraviolet light has an advantage over polarized light. 
Polarized light shows fibrils well only when they are in more or less 
parallel bundles and the plane of polarization is in the right axis. Paral- 
lel fibers are shown as well with ultraviolet as with polarized light, and 
crisscross fibers are shown better. 

The source of illumination is a magnesium arc, the light of which 
is broken up by quartz prisms. The bright line at a wavelength of 
280 millimicrons, characteristic of magnesium and cadmium, is used. 
All the lenses, the microscopic slide, etc., must be of quartz. 

Fowler points out that the short-fibered, loose bone characteristic 
of otosclerosis is similar to the new bone seen in inflammatory condi- 
tions. The new bone formed in mastoiditis is similar. E. P. Fowler Sr. 
is of the opinion that inflammation cannot. be altogether excluded as 
the cause of otosclerosis. Otosclerosis is a reaction to a local process, 
possibly thrombosis of the vessels of the promontory in the course of 
recognized or of latent otitis media. Otosclerotic bone is of a primitive 
type, such as is noted in the course of a healing process. 

Podesta and Monserrat ** describe Rio Hortega’s method of silver 
impregnation. This stain for fibrils is little known outside Spanish- 
speaking countries. It is simpler and more certain than the Biel- 
schowsky-Maresch method. The authors describe the technic in detail 
and show excellent pictures the details of which are unobtainable by 
any other method. 


EXPERIMENTAL WORK ON THE LABYRINTH CAPSULE 


Stimulated by the work of Lang and Katase on changes in bone 
produced by injections of dextrose in young rabbits, Krainz ** similarly 
produced acidosis in 5 rabbits. Changes were noted in the walls of the 
semicircular canals but none in the cochlear capsule. 

The first change was marked hyperemia of the vessels of the marrow. 
Resorption of bone and numerous osteoclasts were evident. The usually 
compact periosteal bone of the capsule of the semicircular canal was 
spongified. The marrow became loose and fibrous. The region of the 
fossa subarcuata was especially involved. In cases in which the process 
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had existed for a long time the change had extended into the enchondral 
bone, particularly that about the posterior canal. Along with absorption 
new uncalcified bone was laid down. These changes were due to a 
rachitic condition produced by acidosis. The supply of calcium for the 
blood was taken from the skeletal system but last of all from the 
labyrinth. 

Barth ** administered large doses of parathyroid extract to rats and 
guinea-pigs. On examination of the bones he noted marked osteitis 
fibrosa in most of the skeleton and in the external auditory meatus. He 
was also able to obtain typical pictures of osteitis fibrosa in the 
labyrinthine capsule, though not to the same extent as in the rest of 
the skeleton. 

Tobeck ** reports on the experimental production of osteodystrophia 
fibrosa through overdosage with irradiated ergosterol. He remarks that 
it is significant that a condition .so similar to otosclerosis can be pro- 
duced in animals, and he expresses the hope that otosclerosis may some 
day be produced experimentally. 

He continued his earlier studies on 40 additional rabbits. Irradiated 
ergosterol was given subcutaneously in oil in large doses. The tolerance 
varied greatly and was not dependent on age or weight. All the animals 
lost weight rapidly. Many died of severe diarrhea. When diarrhea 
began the injections had to be stopped. After the injections generalized 
osteodystrophia fibrosa was observed which almost always included the 
labyrinthine capsule, though the changes were more marked in the bone 
surrounding the labyrinth than in the capsule itself. 

The first stage was the occlusion of the vessels, and this was followed 
by absorption of the bone around them, resulting in osteoclastic marrow. 
The whole bone became spongy, the cochlea being more involved than 
the canals. Cysts were frequently seen in the marrow, which finally 
became fibrous. Coincidentally with absorption of bone there was 
always formation of osteoid tissue with osteoblasts. The labyrinthine 
capsule was diffusely involved; no special predilection for the oval 
window was apparent. 

Tobeck tried to stimulate the formation of new bone by the adminis- 
tration of phosphorus or sodium gluconate, but without success. For- 
mation of new bone occurred even before this was given. It was noted 
in the internal auditory meatus and in other places. The new osteoid 
tissue was strongly calcified in areas in which it was laid down on 


old bone. 
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Gastauer '* made a study of the endosteal layer of the human 
labyrinthine capsule. Forty series of sections were studied. The 
endosteal layer at the tip of the cochlea was observed to be defective 
in 40 per cent of the specimens. In many it was absent also on the 
convexity of the semicircular canals. In other cases, however, the 
endosteal layer was intact throughout. Gastauer does not agree with 
Werner that the layer disappears through resorption, as he observed 
that it had not appeared in fetal areas corresponding to those in which 
it was most often absent. 

Guggenheim '* noted an area of blue-staining bone in a 7 month 
fetus. This case was announced a year prior to publication but was 
not then described. He expresses the belief that this was a case in which 
early healing of otosclerosis had taken place. Fibroblastic marrow, blue- 
staining, calcified connective tissue, degeneration of the enchondral bone 
and formation of short-fibered web bone were noted. No cartilage 
cells were seen in the focus, although they were common elsewhere. 
The osteocytes appeared to be degenerated. He was unable to note a 
similar condition in 16 other fetuses. 

In the ensuing discussion Fowler expressed the opinion that the case 
was not one of otosclerosis. Polvogt, who has examined sections of 75 
fetuses, also thought that the bone in question was not pathologic. 

Bunch '* comments on the scarcity of observations on pathologic 
changes in other parts of the body in the reports of cases of otosclerosis. 
There seems to be a distinct racial trend in otosclerosis. The disease 
is rare in the Negro but common in the white races. Many other 
diseases of the bones, such as rickets and osteomalacia, are common in 
Negroes and also in the Chinese and Hindus, but no data are available 
with regard to otosclerosis. Marked dental trouble was noted in 80 per 
cent of the patients questioned. Many also were susceptible to cold. 
The condition in 72 per cent of the 18 women who had been pregnant 
became worse after pregnancy. 

Rollin *° reports on the first 20 operations for otosclerosis performed 
according to the technic suggested by Wittmaack. The operation con- 
sists in dividing the great superficial petrosal nerve and its vein on the 
floor of the middle cranial fossa. The object is to check a hypothetic 
back flow from this vein into the middle ear. The operation was per- 
formed in early cases which were definitely progressive. If the two 
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ears were in the same condition he performed the operation on the 
side with the more severe head noises. Improvement which was more 
subjective than objective was noted in several cases. He excludes 1 case 
which proved to be a case of adhesive process. He states that in 1 case 
hearing was worse after the operation, but that the condition of 5 
ears which were not operated on was also worse. There was improve- 
ment on the side of operation in 2 cases, but in most instances hearing 
remained the same. Ten of 12 patients who had tinnitus before the 
operation were improved. In 3 cases no head noises were noted until 
after the operation. The author believes that he stopped the prog- 
ress of the condition in 90 per cent of the cases. In 30 per cent 
of the ears on which no operation was done, the hearing became worse. 
He considers the results satisfactory evidence that the operation was of 
benefit and proof of the correctness of the theory of venous engorge- 
ment. Too short a time, however, has elapsed for certainty regarding 


the ultimate results. 
INNER EAR DEAFNESS 


HEREDITARY 
Albrecht ** describes 2 cases of congenital malformation of the 
cochlea. In the first case the lower two coils of the cochlea were 
present, but the apex had remained undeveloped and had no connection 
with the modiolus. The middle coil was closed at the top by a thin 
fibrous membrane. No ectasia of the ductus cochlearis was apparent. 
The number of ganglion cells was reduced in the lower coil but was 
normal in the middle coil. The organ of Corti was represented by a 
mere clump of cells. The two sides were alike. 

In the second case also only the two lower coils were present. The 
apical coil was absent. The modiolus and ganglion cells were well 
developed, but no nerves passed from the ganglion to the spiral mem- 
brane. The organ of Corti was represented by only a small clump 
of cells, and the membrana tectoria was shrunk into the inner sulcus. 
The patient in this case had been deaf from birth, and several brothers 
and sisters were also deaf. 

Rollin ** has observed 3 cases in which calcified patches were present 
in the stria vascularis. Two of them occurred in children and 1 in a 
man. The patches were observed in the lower and middle coils of the 
cochlea. They were multiple and sharply defined and lay just under 
the epithelium. The capillaries in that neighborhood were scanty. The 
areas were similar to the psammoma bodies seen in the choroid plexus. 
Their meaning is unknown. 
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TRAUMA 


Brock ** reports a case of meningitis occurring many years after a 
fracture of the base of the skull. A boy had suffered a fracture of the 
base of the skull at the age of 11 years. At the age of 26 he was 
brought into the hospital with meningitis. Total deafness and an 
unexcitable vestibular apparatus on the right side were present. Micro- 
scopically the fracture was still distinct. It was healed on the surface, 
but in the enchondral labyrinth it was healed by fibrous tissue only. 
The whole of the labyrinth was filled with connective tissue showing 
here and there patches of new bone. Small abscesses were seen in 
places. One small abscess in the cochlea had ruptured into the facial 
canal, from which it had extended to the meninges. The cochlear sup- 
puration was evidently of long standing. The middle ear was normal 
in appearance except for inflamed cells in the roof. 


Brock ** also reports a recent case in which the fracture ran through 
the tegmen, internal auditory meatus and labyrinth, both windows and 
the floor of the middle ear. Death was due to meningitis. 


Voss ** reports the case of a man with total deafness following 
fracture of the base of the skull. The man had normal hearing 
previous to the accident. Only one temporal bone could be obtained ; 
it had a longitudinal fracture through the aditus and a transverse frac- 
ture through the pyramid in the region of the vestibule. There was a 
small perforation high up on the drum head. Another fracture extended 
from the geniculate ganglion to the tip of the pyramid. The utricle and 
saccule were ruptured, and the nerve endings were degenerated. Blood 
was present in the cochlea but not in the vestibule. The cochlear nerve 
was torn in the region of the internal auditory meatus. Deafness was 
due to tearing of the nerve, but Voss thinks that atrophy of the organ 
of Corti was due to the bleeding. Atrophy of the cristae was probably 
due to Liquorstoss in the sense in which Wittmaack used the term. 


HERPES OTICUS 
Svenson ** in an interesting paper discusses the etiology of herpes 
oticus. The facial nerve probably has sensory fibers which supply a part 
of the external auditory canal and an area on the anterior faucial pillar. 
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The disease generally begins with a slight general infection followed 
by facial paresis. An eruption may appear on the soft palate as well 
as in the ear. Later head noises and deafness supervene. There are 
shortening of bone conduction and loss of perception of the upper 
tones. In some cases secondary perforation and infection of the middle 
ear occur. The vestibular nerve is not often affected, and when it is the 
involvement usually occurs late. There is sudden giddiness with or 
without nystagmus, which may be due either to stimulation or to 
impairment of the nerve. Disturbances of taste may also be found. 
Lumbar puncture reveals an increase in the number of cells and in 
the amount of albumin. Sometimes no change in the spinal fluid takes 
place. The prognosis is good. Hearing generally returns to the normal 
condition, or nearly so. Sometimes there is persistent lowering of the 
upper tone limit. Vestibular disturbances usually disappear completely. 
Differentiation of herpes oticus from encephalitis is sometimes 
impossible as the herpetic infection is likely to spread from the ganglions 
to the brain centers, and the two viruses in any case are similar. The 
vagus, glossopharyngeal and trigeminal nerves take part in the inner- 
vation of the ear and may also be involved by herpes. Symptoms 
referable to the other branches of the nerves are usually present as well. 
Svenson reports 4 interesting cases in his paper. 
Minkowsky ** also writes on herpes, but the paper is merely a digest 
of the literature and contains no new material. 


MENIERE’S SYNDROME 

Méniére’s syndrome, according to Kobrak, is due to angioneurosis of 
the nucleus of the eighth nerve. Just ** agrees with this theory. He 
believes that the stimulus arises from the nasal mucous membrane. It is 
often due to acute or chronic inflammation in the upper posterior part of 
the nose, the spheno-ethmoid recess, the sphenoid sinus, etc. The inflam- 
mation may be catarrhal or purulent. Deflection of the upper part 
of the septum may be enough to produce the condition. Hajek and 
others noted dizziness among the symptoms of sphenoid infection, and 
Goldschmidt-Osmund produced dizziness by applying 20 per cent cocaine 
to the posterior wall of the sphenoid sinus. 

Just reported in 1929 a severe case of vertigo in which sphenoid 
suppuration was discovered. There was no improvement in the vertigo 
and other symptoms until the sinusitis was cleared up. The patient has 
remained free from symptoms for four years. The author had a similar 
case soon afterward and since then has observed 21 cases of severe and 
60 of slight vertigo. In most of them the condition was cured. In none 


27. Minkowsky, A.: Ueber die Natur des Syndroms Herpes zoster oticus, 
Arch. f. Ohren-, Nasen- u. Kehlkopfh. 138:131, 1934. 

28. Just, H.: Ueber die Atiologie und Therapie der Méniéreschen Krankheit, 
Ztschr. f. Hals-, Nasen- u. Ohrenh. 35:171, 1934. 
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of them did he fail to find evidence of disease in the upper part of the 
nose. Sometimes it was only hyperemia; in others there was frank 
pus. The degree of dizziness does not correspond with the extent of 
the disease in the nose. Such patients usually have an unstable vaso- 
motor system. The stimulus probably reaches the nuclei of the eighth 
nerve through the trigeminal or sympathetic nerve. Treatment is 
directed toward correction of the nasal conditions. 

Furstenberg, Lashmet and Lathrop contribute an_ illuminating 
article on this subject. As they point out, there are all sorts of theories 
as to the cause and treatment of this condition. It is unfortunate 
that many conditions of widely differing origin are grouped together 
under the term Meéniére’s syndrome. The site of the lesions has been 
the subject of much controversy. Not all the symptoms arise in the 
labyrinth, as they have been known to persist even after the labyrinth 
has been destroyed. In 9 cases relief was immediate after section of the 
eighth nerve, but in 2 cases symptoms were present two and four years 
later, respectively. Dr. Loewenberg observed in 1 instance a normal 
nucleus with a completely degenerated nerve. It is probable that any 
part or all parts of the vestibular mechanism may be the seat of the 
symptoms. The writers refer to the work of Dederding, who concluded 
that Méniére’s syndrome is due to disturbed water metabolism with 
retention of water. 

Furstenberg and his colleagues point out that retention of water is 
not merely a retention of water itself but of a solution of electrolytes, 
chiefly of sodium. Sodium and water are mutually interdependent, and 
if water is lost a certain amount of sodium is also lost. Conversely, 
when water is retained sodium salts are also retained. The retention 
of the salts may just as well be accounted responsible as the retention 
of water. 

Dederding’s method of estimating the intake and output of water 
was inaccurate. Water ingested as such is less than 50 per cent of the 
total water taken in the form of food. Conversely, the amount of 
water excreted in the urine is less than 50 per cent of the total loss. 
Evaporation is a large factor and sometimes accounts for more loss than 
urinary excretion. Furstenberg and his collaborators carried out accu- 
rate determinations of fluid balance on a patient with vertigo and found 
that fluid balance per se had no effect on the attacks. Administration 
of sodium and water produced retention of water and an attack of 
vertigo. Administration of sodium with a restricted intake of water 
produced an attack, although the body was dehydrated. The same 
amount of sodium was given with a large amount of water, and no 
attack resulted. These experiments showed that the attacks were really 
produced by retention of sodium rather than by that of water. Later 


29. Furstenberg, A. C.; Lashmet, F. H., and Lathrop, F.: Méniére’s Symptom 
Complex: Medical Treatment, Ann. Otol., Rhin. & Laryng. 43:1035, 1934. 
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the patient was given no sodium other than that which was in the diet, 
and ammonium chloride was administered to aid the elimination of 
sodium salts. The patient was much improved. 

Similar investigations were carried out on 6 other patients with com- 
parable results. These patients appear to have either an affinity for 
sodium salts which is greater than normal or sensitiveness to them. The 
treatment consists in giving as little sodium as possible and in encourag- 
ing elimination. Ammonium chloride is also given. 

Krassnig *° describes 6 cases of Méniére’s syndrome in which tinnitus, 
vertigo, vomiting and deafness were present. All the patients with one 
ex¢eption had had healthy ears prior to the attacks. Tuning fork tests 
showed impairment of hearing for the upper tones and comparatively 
good perception of the middle and lower tones. No vestibular tests 
were carried out, but it was thought that the nerve stem was the seat 
of the disease, probably exudative inflammation. The patients were 
treated with injections of pilocarpine and tea. All of them recovered. 

P. Zaviska ** reports the results of protein therapy in 26 cases of 
neuritis of the eighth nerve. He used a nonspecific protein preparation. 
Twenty of the patients were cured. In 8 cases the duration of treat- 
ment was from two to eight days, and from one to three injections 
were given. In 5 cases treatment lasted from ten to fourteen days, and 

from two to five injections of the nonspecific protein -preparation 
were given. In 5 cases treatment was given for more than two weeks 
with from three to eight injections. In the most severe case, in 
which double cochlear neuritis developed three days after an attack of 
influenza, the hearing for loud speech was reduced to 1.5 meters. In two 
months after thirteen injections the patient could hear a whisper at 8 
meters. In 6 cases recovery was incomplete. Treatment was begun with 
the injection of a small dose, which proved sufficient in the milder cases. 
If a second injection was required, the dose was doubled. 

Bieling ** reports a case of vertigo associated with polycythemia 
similar to that described by Koch and Rothman, which was abstracted 
last year in the ARCHIVES OF OTOLARYNGOLOGY. 

A 38 year old man with Méniére’s syndrome was treated for several 
months with a preparation of scopolamine, one containing sodium 
bromide and yeast, and rest in bed, but without success. The Wasser- 
mann reaction was negative, and the eyegrounds were normal in appear- 
ance. The digestive system was also normal, but the blood picture 

showed that the number of red cells was increased to 6,310,000 and 
that the hemoglobin was 107 per cent. The color index was 0.85. The 


Neuritis nervi acustici, Monatschr. f. Ohrenh. 68:555, 1934. 
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patient was treated with a spleen extract. He was discharged from the 
hospital four weeks later, feeling much better and with no vertigo. The 
number of red cells was 4,290,000; the hemoglobin was 101 per cent. 
Tinnitus disappeared on the use of a preparation containing a resin from 
the root of Cimicifuga racemosa, bromide and phosphate. 

Dandy,** in a short communication to the American Otological 
Society, reports 42 cases in which the eighth nerve had been divided. 
There had been no recurrence of symptoms. More recently, he had 
divided the vestibular nerve only. 

M. Ombrédanne ** reviews the evolution of the methods employed in 
section of the eighth nerve from the earlier fatal attempts of Lannois 
and Jaboulay in 1901 to the later work of Dandy, Cairns and others. He 
points out that section of the nerve will not necessarily abolish tinnitus. 


DEFECTIVE HEARING 


Shambaugh *° reviews the causes of severe deafness occurring in 
childhood and in adult life. In childhood 60 per cent of the cases of 
severe deafness are of congenital origin. In the next large group is 
meningitis, causing 8 per cent, and measles and scarlet fever produce 
3.4 and 2.8 per cent of the cases, respectively. 

In adults otosclerosis accounts for 70 per cent of the cases of severe 
deafness and tubotympanic catarrh for 12 per cent. Seventy-three per 
cent of the patients with otosclerosis had a family history of progressive 
deafness. Catarrhal changes alone rarely cause severe defects in hearing. 


Fowler ** made a study of the audiometric tests in 167 cases of 
arteriosclerosis. Arteriosclerosis appears to be patchy in its distribution 
in that the vessels of the labyrinth in persons having arteriosclerosis may 
be normal. The graphs obtained for each ear were similar in 90 per 
cent of the cases. In patients over 50 having defective hearing, espe- 
cially for the upper tones, the loss is generally attributable to arterio- 
sclerosis. The graph for bone conduction is more reliable than that for 
air conduction as it measures the function of the nerve itself. Fowler 
correlated the observations made at autopsy with the results of clinical 
tests in a number of instances and determined that sclerosis is commoner 
in the vessels of the internal meatus than in those of the cochlea. 
Degeneration of the spiral ganglion results. 


33. Dandy, W. E.: Méniére’s Disease, Diagnosis and Treatment, Tr. Am. 
Otol. Soc. 24:120, 1934. 

34. Ombrédanne, M.: Oto-rhino-laryng. internat. 18:5, 1934; Folia oto-laryng. 
39:121, 1934. 

35. Shambaugh, G. E., Jr.: Prevention and Treatment of Deafness, Ann. 
Otol., Rhin. & Laryng. 43:513, 1934. 

36. Fowler, E. P.: The Effect of Severe Illness upon the Hearing, Ann. 
Otol., Rhin. & Laryng. 43:387, 1934. 
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Keen ** has had 32 children with chronic deafness under observation 
for seven years. The cases are classified into groups on the basis of 
the following conditions: (1) chronic purulent otitis media, (2) ¢hronic 
catarrh of the middle ear and (3) otosclerosis. Half of the patients 
were treated by the electrophonoide method with satisfactory results. 
The patients actually heard better, owing to improvement either of 
auditory acuity or of auditory intelligence. The author’s observation 
that the degree of chronic deafness fluctuates greatly from time to time 
and is not always steadily progressive agrees with the experience 
of the majority of otologists. The electrophonoide method gives its 
best results in cases of chronic suppuration of the middle ear or of 
catarrh. 

Bunch ** relates the history and gives the results of examination of 
a family of 5 girls, 4 of whom were deaf. All 4 showed practically 
identical binaural audiograms with fairly good hearing for the lower 
tones but with marked loss of perception for the upper. The Rinne 
test gave positive results in all cases. The parents were examined; the 
mother was found to have normal hearing, and the father, normal hear- 
ing in one ear. The other ear was defective as a result of chronic otitis 
media. 

When the first 2 patients were examined the deafness was thought 
to be due to toxic neuritis arising from infected tonsils and antrums. 
Temporary improvement followed treatment of the foci, but after a 
few weeks the hearing returned to its previous condition. The whole 
family was then thoroughly examined by pediatricians and internists, 
but without satisfactory result. In view of the apparent absence of an 
inherited cause Bunch diagnosed the condition as familial rather than 
hereditary deafness. 

Coates and Gordon ** report the management of cases of progressive 
deafness. Consideration of otosclerosis is excluded from the scope of 
the paper. In short, the treatment consists in correcting anything 
unsatisfactory in the general hygienic condition and in the removal of 
focal infections. In severe cases lip-reading and the use of aids to 
hearing should be encouraged. 

Kafka *° compiled a long and exhaustive paper on tinnitus which, 
however, does not lend itself to the form of an abstract. 


Chronic Deafness in Children, J. Laryng. & Otol. 49:782, 


37. Keen, J. A.: 
1934. 
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44:291, 1934. 

39. Coates, G. M., and Gordon, W.: The Otologic Management of Progressive 
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News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 


An examination was held in New York on June 8, 1935. One hundred and nine 
candidates were examined, of which number eighty-five were certified and twenty- 
four were conditioned or failed. 

The board will hold an examination in Cincinnati on Sept. 14, 1935, prior to 
the meeting of the American Academy of Ophthalmology and Otolaryngology. The 
secretary, Dr. W. P. Wherry, 1500 Medical Arts Building, Omaha, will furnish 
blanks to prospective applicants for certificate. 
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CLINICAL OBSERVATIONS ON CHRONIC DEAFNESS IN CHILDREN, 

J. Laryng. & Otol. 49:782 (Dec.) 1934. 

Keen describes the clinical histories in thirty-two cases of chronic deafness in 
children. The patients were under observation for varying numbers of years, 
the majority of them for seven years. The records of the hearing capacity are 
given in the form of graphs. The cases have been divided into three main groups: 
chronic suppurative otitis media, chronic middle ear catarrh and otosclerosis. In 
addition to the usual methods of treatment, more than half of the children had 
courses of treatment by the Ziind-Burguet electrophone (“treated patients”), while 
the remainder did not have this special treatment (“controls”). The differential 
diagnosis and classification of chronic deafness are unsatisfactory, and there is 
much difference of opinion among otologists. The classic symptoms and signs 
are of little help, and the growing tendency to diagnose otosclerosis is discussed. 
The distances at which the conversational voice and the whisper may be heard are 
still the most commonly used measures of hearing. Provided certain precautions 
are taken, the conversational voice and whisper remain the most satisfactory means 
of testing the hearing capacity. There was no evidence that weather conditions had 
any influence on the hearing. Keen discusses the significance of auditory intelli- 
gence and auditory acuity and suggests that too much importance is often attributed 
to auditory intelligence. The simple number tests which he uses he considers a 
true measure of the auditory acuity, and for practical purposes auditory intelligence 
does not come into play. The relation between hearing and the appearance of the 
tympanic membranes is considered. The cases of chronic deafness in which the 
tympanic membranes are normal are often the worst as regards interference with 
hearing and prognosis. Pathologic changes on the inner wall of the tympanic 
cavity are probably more important in explaining the deafness than lesions of the 
tympanic membrane and ossicles. Marked fluctuations in the hearing capacity are 
a feature of the graphs and, in consequence, it is difficult to give an accurate 
prognosis. Chronic deafness in children is by no means always progressive. At 
the end of the observation period, the hearing was better in forty-two, worse in 
nineteen and unchanged in three instances. Lastly Keen considers possible methods 
of treatment and explains the origin of the Ziind-Burguet electrophonic method. 
Previous attempts to stimulate the hearing by auditory exercises date back to 
Urbantschitsch (1895). The electrophonic treatment is suitable for children and 
is easy to apply. It appears to be particularly successful in cases of deafness 
remaining after chronic otorrhea and in those of chronic middle ear catarrh. 
Eprtor’s ABSTRACT. 


J. A. KEEN, 


CaN THE CALCIUM CONTENT OF THE BLOop oF HUMAN Susyects Be INCREASED 
BY BoNE TRANSPLANTATION? W. LOWENSTEIN, Monatschr. f. Obhrenh. 
68:1023 (Sept.) 1934. 

Lowenstein points out that according to reports in the literature free transplanted 
bone is slowly absorbed by the human or animal organism and that in the course 
of this process the calcium content of the blood is supposedly increased. A reexam- 
ination of these assertions in eleven cases revealed that although the transplanted 
bone becomes slowly absorbed, the calcium content of the blood does not become 
increased. The transplantation of bone does not exert a favorable influence on an 
existing otosclerosis. Eprroe’s ABSTRACT. 
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CHANGES IN THE INTERNAL Ear IN ATHEROSCLEROSIS. 
f. Ohrenh. 68:1032 (Sept.) 1934. 


Buchband presents introductory remarks about Wittmaack’s classification of 
nervous baryecoia on the basis of the anatomic changes and describes the clinical 
history of a woman, aged 58, who in earlier years had suffered from renal 
disease, and who, for the last three years, had complained of cardiac disturbances 
and severe headaches. For ten years the patient had had ringing noises in the 
ears, which she designated as hissing and occasionally: as singing sounds. In the 
beginning the ringing noises began intermittently and became intensified especially 
during the night. Later they increased in intensity and in duration, and during the 
last year of the patient’s life they were almost continuous and rather intense. An 
examination of the ear three years before death disclosed the following changes: 
Both tympanic membranes were dulled, and the light reflex was absent. Weber’s 
and Rinne’s tests indicated that the auditory apparatus and the bone conduction 
were impaired. Acuity of hearing for high and low tones was slightly decreased. 
Whispering could be heard at a distance of 1 meter and ordinary conversation at 
a distance of 2.5 meters. The ears were again examined four weeks before the 
patient’s death, when she complained of continuous ringing and whistling sounds, 
of temporary vertigo and of blackness before the eyes. The tympanic membranes 
showed the same changes as at the previous examination, and the Weber and 
Rinne tests gave the same results. The bone conduction was greatly impaired. 
Sounds of high pitch were heard only when they were rather loud; those of low 
pitch were entirely inaudible. Whispering could be heard, and conversation was 
audible only when spoken directly into the ear. The patient died with the signs 
of cardiac insufficiency, and the necropsy revealed severe arteriosclerotic changes 
in the internal organs and in the vessels of the base of the brain. The histologic 
examination of the middle ear revealed normal conditions on both sides, but both 
internal ears showed changes. Buchband gives a detailed description of the 
histologic aspects of the internal ears. In summarizing the histologic aspects he 
admits that the estimation is difficult because it is sometimes impossible to differ- 
entiate between intravital, postmortem or agonal changes. Nevertheless, it is clear 
that a degenerative atrophy of the peripheral, cochlear neuron existed and was 
especially pronounced in the lower portions of the cochlea. The vestibular nerve 
was unchanged. The changes in the organ of Corti seemed to be mostly post- 
mortem changes. The author emphasizes that the histologic changes correspond 
to the clinical manifestations. To the reduced hearing acuity correspond the severe 
degenerative changes in the nerve fibers and in the spiral ganglion; to the reduction 
of the perception capacity for the tones of higher pitch corresponds the severe 
degeneration of the nerve belonging to the basal coil, which supposedly makes 
possible the perception of the higher tones. The ringing sound in the ears of which 
the patient complained is likewise explained by the changes, for, according to 
Hegener, the subjective sounds in the ear are caused by pathologic, generally 
degenerative, processes within the peripheral cochlear neuron. Buchband states 
that he concurs with Griinberg in the opinion that subjective sounds in the ear 
are the result of inadequate stimulation of the auditory nerve, which may have 
its point of attack outside of the sense organ, on the ganglion apparatus or on 
the trunk of the auditory nerve. Studies carried out by Stein indicated that in a 
large percentage of patients with tinnitus there exist circulatory disturbances. Thus 
it appears that the inadequate stimulus is caused by deficient blood supply, which 
in atherosclerosis may be continuous. 


M. BucusBanp, Monatschr. 


Eprtor’s ABSTRACT. 


RESULTS OF EXAMINATION OF THE HEARING CAPACITY OF PERSONS WORKING ON 
Powers’ StatisticAL Macuines. J. S. Sontn, Monatschr. f. Ohrenh. 68:1051 
(Sept.) 1934. 


Sobin attempted to determine the degree of the impairment of the hearing 
capacity in persons working with Powers’ perforators and tabulators and to 
examine the prophylactic measures that have been suggested to reduce the 
deleterious effects. The subjective symptoms complained of by the workers were: 
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ringing sounds in the head and ears, headaches and vertigo, but these symptoms 
appeared only periodically, were of short duration and not greatly annoying. The 
author gives a tabular report showing the number of operators of perforating and 
tabulating machines, the length of time they worked, the number of workers who 
complained of ringing sounds in the head or ears, of headaches, or of vertigo. The 
table indicates that the incidence of disturbances increases with the length of time 
the person operates the machine. The disorders (headache, vertigo and ringing 
sounds) may be caused, on the one hand, by the irritation of both branches of the 
acoustic nerve, the cochlear as well as the vestibular, and by the noise and the 
vibration of the machines; on the other hand, they may arise from the rapid 
fatigability of the nervous system of some of the workers. Symptoms indicating 
a disturbance of the vestibular apparatus (spontaneous nystagmus, past-pointing, 
static disorders and disturbances in walking) were not demonstrable in the persons 
examined. The testing of auditory acuity for whispering revealed that one third 
of the workers had a slightly reduced acuity for the lower tones. However, in 
view of the inexactness of the examination by whispering, Sobin does not attach 
great value to this test. He summarizes his observations as follows: 1. The 
operation of the statistical machines of the Powers’ system does not cause a severe 
impairment of the hearing capacity but reduces the acuity of hearing more or 
less according to the length of time for which the workers operate the machines. 
2. The noise of the tabulator impairs the auditory nerve more severely than does 
the noise of the perforator. 3. Suitable measures to improve the working condi- 
tions may entirely eliminate, or at least reduce, the injurious effect on the auditory 
nerve. Sobin suggests the following measures: 1. The tabulator section should 
be housed in the basement of a stone structure with a cement floor so as to reduce 
the vibration. 2. In order to muffle the noises and reduce the vibration, the machines 
should be placed on felt and rubber mats. 3. The mechanism of the machines 
should be improved so as to reduce the noise. 4. By proper ventilation and lighting 
of the work rooms, the headaches and fatigue of the operators can be reduced. 
5. The working time should be divided by recesses. 6. The Powers’ machines 
should be replaced by a type of machine that is less noisy. 7. The workers should 
be carefully selected, and their hearing should be regularly examined. 8. The 
rooms in which the machines are operated should be of proper size. 9. As special 
protectors for the ears have proved of little value, general measures should be 
resorted to. In the author’s opinions such general measures are the most important. 


Eprtor’s ABSTRACT. 


M. 


MortTatity IN OToGentc INTRACRANIAL DISEASE. TAMARI, Monatschr. f. 


Ohrenh. 68:1190 (Oct.) ; 1310 (Nov.) 1934. 


Tamari’s studies are based on observations made at necropsy at the general 
hospital in Vienna from 1895 to 1929, inclusive. This period followed that which 
was analyzed by Gruber; that is, it began at a time when otologic surgery was 
at the threshold of its modern development and when otogenic complications and 
pathologic conditions of the labyrinth were being commonly recognized. In com- 
paring his tables with those of Gruber the author finds that the number of deaths 
due to disease of the ear has not only not decreased, but has become more than 
doubled in thirty-five years. In the reports of 40,000 necropsies analyzed by Gruber 
the deaths from aural disease amounted to 0.58 per cent; in the author’s 82,000 
necropsies they amounted to 1.29 per cent. In analyzing this enormous increase 
the author finds that it is especially great among children. Moreover, in the 
earlier statistics there frequently appear remarks about cryptogenic meningitis and 
nothing is to be found about labyrinthogenic meningitis, while in the author’s 
material the latter was mentioned seventy-six times. He thinks that this is due 
to the relatively late recognition of labyrinthogenic complications. The question 
as to whether the increased mortality in cases of otogenic intracranial complications 
is the result of the greater surgical activity he answers in the negative. He points 
out that almost until the end of the last century, sinus thrombosis as well as 
meningitis were considered to be incurable disorders and no surgical treatment 
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was given. On the other hand, it appears that as a result of surgical prophylaxis 
and technical improvements in labyrinthine operations, a greater number of patients 
with otogenic complications are being saved. To prove this the author cites 
statistics reported by Neumann, whose figures demonstrate conclusively the success 
of surgical intervention in the presence of an otogenic complication. The author 
is inclined to agree with Heymann, who believes that the mortality in cases of 
otogenic complications is really not greater than formerly but that the development 
of otiatrics has made the danger involved in suppurative otitis media the general 
knowledge of physicians and thus a greater number of cases are being recognized. 


Eprtor’s ABSTRACT. 


CHANGES IN THE TEMPORAL BONE IN A CASE OF TUMOR OF THE Acoustic NERVE. 
H. Brunner, Monatschr. f. Ohrenh. 68:1279 (Nov.) and 1492 (Dec.) 1934. 


Following his introductory remarks on tumors of the acoustic nerve, Brunner 
describes the clinical histories of two patients. Both patients died and the temporal 
bones were subjected to microscopic study. In the first patient, who had a tumor 
of the right side, both temporal bones showed the following changes: (1) loose 
connective tissue in the scala vestibuli of the basal and vestibular coils, (2) rem- 
nants of a vestibulocochlear septum, (3) loose connective tisssue in the aqueduct 
of the cochlea reaching almost to the cochlear orifice, (4) otosclerotic foci before 
the vestibular fenestra and (5) cerebral hernias in the roof of the tube and of 
the middle ear. On the right side alone the following changes were found: (1) 
considerable dilatation of the internal auditory meatus, (2) new growth of bone on 
the walls of the internal auditory meatus, (3) a neurinoma in the internal auditory 
meatus, (4) penetration of the tumor into the petrosa along the posterior surface 
of the petrosa up to the orifice of the vestibular aqueduct, (5) atrophy of the spinal 
nerves and of the spinal ganglions, (6) severe atrophy of the nerves of the maculae 
and cristae, (7) partial degeneration of the geniculate ganglion, (8) atrophy of the 
facial nerve, (9) obstructive dropsy of the internal ear, (10) hemorrhages due to 
stasis in the epibulbar medullary spaces and cells and (11) tears in the wall of 
the bulbus. Only on the left side were the following changes detected: (1) dropsy 
of the sheath of the acoustic nerve and (2) slight atrophy of the nerve in the basal 
and vestibular coil. 

In the second patient the tumor was situated behind the left petrosa. The left 
temporal bone showed the following changes: (1) retraction of the tympanic 
membrane, (2) hyperplastic mucous membrane in the niches of both fenestrae, 
(3) a subepithelial venous plexus in the skin of the external auditory meatus, (4) 
a large cartilaginous focus at the base of the pyramid and behind the bulbus, (5) an 
atheromatous formation in the carotid artery and in the vessels of the dura, (6) 
hyperplasia of the sympathetic nerve, (7) neurofibromatosis of the glossopharyngeal 
nerve (7), (8) atrophy of the facial nerve, (9) increased pigmentation of the entire 
internal ear, (10) absence or atrophy of the ganglion cells and nerve fibers in 
the internal ear, (11) dropsy due to stasis in the internal ear, (12) greater density 
of the perilymphatic connective tissue and the formation of bone in the region of 
the semicircular canals, (13) atrophy of the maculae and cristae, (14) a neurinoma 
of the acoustic nerve and (15) a wide open subarcuate fossa. The following 
changes were found on the right side: (1) retraction and cicatrization of the 
tympanic membrane, (2) the formation of a recess in the membrane of Shrapnell, 
(3) a small cerebral hernia in the roof of the middle ear, (4) adhesions in the 
niche of the vestibular fenestra, (5) loose connective tissue in the niche of the 
cochlear fenestra, (6) increased pigmentation of the internal ear, (7) a plexiform 
neuroma of the labyrinthine nerve, (8) atrophy of the cochlear nerve due to 
pressure and (9) hyperplasia of the vestibular ganglion (?). The cases were 
closely similar in that in each instance the tumor filled the strongly dilated internal 
auditory meatus and had resulted in considerable atrophy of the sensory termina- 
tions in the internal ear. Although this aspect is typical of tumors of the acoustic 
nerve, the internal ear may show a different behavior in the case of a neurinoma of 


the acoustic nerve. Eprror’s ABSTRACT. 
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INJURIES OF THE MippLte Ear From Irrapration. H. Kramm, Ztschr. f. Laryng., 
Rhin., Otol. (Teil 1: Folia oto-laryng.) 25:167, 1934. 


Kramm describes seven cases of acute infection of the middle ear in which 
irradiation of the ear (with the Sollux lamp) caused serious injury. In one case 
so much necrosis occurred that it was surprising that the child did not contract 
meningitis and die. The fact that irradiation sometimes reduces the pain of a 
seriously involved mastoid process so that operative intervention is abandoned, 
he feels, is also a serious disadvantage. The action on the middle ear is such a 
strong stimulus that complete necrosis of the tympanic membrane and of the 
mucosa of the tympanic cavity may occur. The author is so impressed with the 
dangers of this method of treatment that he does not propose to use it again in 
cases of acute infection of the middle ear and believes that a warning as to its 
dangers should be disseminated. 


Epitor’s ABSTRACT. 


Pharynx 


Curonic Tonsituitis. H. MUtier, Ztschr. f. Laryng., Rhin., Otol. (Teil 1: 
Folia oto-laryng.) 25:195, 1934. 

As a result of histologic studies of chronically diseased tonsils Miller came 
to the conclusion that an increased new epithelial growth develops on the old epi- 
thelium which is destroyed in various ways. This new growth is not confined to 
circumscribed epithelial thickening but involves a widening of the epithelium in 
the lymph passages and lymphatic tissues. Accompanying this is a new formation 
of fossae with progressive cleavage of the tonsils. The undesired results are the 
difficult self-cleansing of the tonsils of the decaying products and inflammatory 
exudate and the easier and deeper penetration of tissue-damaging foreign bodies 
and bacteria with the uninhibited formation of bacterial growths and conglomer- 
ations. With the appearance of a new inflammation or a new exacerbation of the 
tissue injury, the depicted process begins anew in a vicious circle which is often 
broken only after years or after final operative removal of the tonsils. The clinical 
and the anatomic picture only rarely agree completely. It is advisable, the author 
believes, to extend the anatomic picture of chronic tonsillitis. 


Eprror’s ABSTRACT. 


Larynx 


ANATOMIC ASPECTS OF THE VOICE MECHANISM OF FALSE VocaL Corps AND THEIR 
RELATION TO PARALYSIS OF THE RECURRENT NERVE. A. RétTHI, Monatschr. f. 
Ohrenh. 68:1151 (Oct.) 1934. 


In considering the problem of paralysis of the recurrent laryngeal nerve, 
Réthi begins with a discussion of the Semon-Rosenbach law. According to this 
law the nerve fibers that innervate the abductors (posterior crico-arytenoid 
muscles) are the first to become affected and the fibers that innervate the adductors 
become involved at a later stage. After calling attention to clinical observations 
the author cites experiments conducted by Frankel and Gadd which supposedly 
proved that the fibers innervating the posterior crico-arytenoid muscles are the 
most readily impaired. Since Grossmann disproved the observations of these two 
authors and because of the great importance of the experiments, Réthi considered 
it imperative to repeat the experiments. He describes and evaluates a number of 
experiments which he made on dogs. He also demonstrates that the results of 
the experiments of Frankel and Gadd were incorrect and explains the reason for 
this. He further shows that Semon’s explanation of the development of the median 
position of the vocal cords is likewise erroneous. He realizes that the studies he 
reports do not fully explain the paralysis of the recurrent laryngeal nerve but he 
states that he is carrying his studies further. Eprror’s ABSTRACT, 
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PHONASTHENIA. D. Werss, Monatschr. f. Ohrenh. 68:1186 (Oct.) 1934. 


Weiss shows that opinion concerning the nature and development of pho- 
nasthenia, including rheseasthenia (weakness of speaking voice) and kleseasthenia 
(weakness of shouting voice) is still divided and that some of the theories that 
attempt an explanation of this disorder simply employ a different nomenclature. 
He points out that it is wrong to identify phonasthenia with fatigue and maintains 
that false function, nervous anxiety and chronic failure are the chief characteristics 
of phonasthenia. Functional correction is the most important factor in the 


treatment. Eprtor’s ABSTRACT. 


Nose 


ASPERGILLOSIS OF THE NoSE AND MAXILLARY ANTRUM. A. B. Ke tty, J. Laryng. 
& Otol. 49:821 (Dec.) 1934. 


Kelly stresses that aspergillus infections of the nose and its accessory sinuses 
are not so rare as the scanty references in textbooks would lead one to believe. 
His report is based on seven cases. The fungus was present in the nose in four 
and in the antrum in three. In all the cases the disease was confined to one nasal 
fossa. Aspergilli are found in many of the molds on foods, fruits, grains, seeds, 
plants and so on, especially when these are in a decaying state. Leaving out of 
account the patients who, owing to their occupations, are especially exposed to 
infection, one may state that it is difficult or impossible in most cases to determine 
how the disease was acquired. The spores mixed with house dust must frequently 
enter the nose, throat and ears, but apparently obtain a fixed abode only when 
they are constantly present in the air of a living-room or when they find local 
conditions especially favorable for their development, e. g., a sheltered site and 
stagnating secretion in a nose, ear or tuberculous lung. Residence in a musty 
house with fungi growing beneath the flooring was possibly the cause of infection 
in two of the patients. The symptoms are those of pronounced unilateral vasomotor 
rhinitis, namely, paroxysmal sneezing, profuse rhinorrhea and great swelling of 
the inferior turbinate. These crises set in and pass off without apparent cause 
and are of varying duration. Complaint may also be made of neuralgia in the 
face when the antrum is involved, or of headache when the fungus is in the nose. 
The most important sign is the discharge from the affected side, at intervals 
varying from a day to several weeks, of pieces of white membrane or lumps of 
tough green gelatin-like secretion which are sometimes offensive. Fungus in the 
nose should be cleaned out thoroughly, together with all adjacent polypoid tissue. 
Any obstruction to the free passage of the respiratory current should also be 
removed. The patient should be seen at short intervals, as a fresh growth of the 
green fungus can take place within a few days. These measures usually suffice. 
Still, there are cases with repeated recurrences at intervals of several months. 
When the fungus persists, recourse must be had to agents capable of killing it. In 
several of the author’s cases the fungus proved resistant to a variety of antiseptic 
powders and lotions. In one case mercuric chloride gauze soaked in a solution 
(1: 1,000) was packed into the affected region and left there over night on several 
occasions, but without success. Subsequently in the same patient liquor hexyl- 
resorcinol (1: 1,000), undiluted, applied twice in the same manner, effected an 
apparent cure which has been maintained during the two and a half years that 
have since elapsed. If the disease is seated in the antrum it is probably best to do 
a Caldwell-Luc operation. Proof puncture or the making of a large opening into 
the antrum beneath the inferior turbinate may be effective in mild cases. Lungs 
which are the seat of tuberculosis are not infrequently infected by aspergilli. A 


primary infection sometimes occurs, and if it causes hemorrhages it may simulate 


tuberculosis. Eprror’s ABSTRACT. 
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CHEMICAL AND PHYSIOCHEMICAL EXAMINATION OF PoLypr IN CASES OF NASAL 
DIsEASE AND ASTHMA. C. R. Grieper, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 
138:178 (Aug. 22) 1934. 

Griebel found that of 387 patients examined because of asthma, 293 presented 
the allergic form of the disease. Rhinologic examination revealed diseased nasal 
conditions varying from simple serous secretion to severe formation of polypi and 
chronic suppuration in 176 of the 293 patients. Physiochemical examination of 
the polypi indicated that they possessed a relatively high mineral content and a pu 
of from 7.52 to 8.3. The author concludes that albumin plays a decisive role as 
a hydrophilic colloid in the development of polypi. Eprror’s ABSTRACT. 


RELATIONSHIP OF RETAINED TEETH TO NASAL DistTuRBANCES (EPISTAXIS AND 
INFLAMMATION OF MAXILLARY SINUS). R. GoL_pMANN, Monatschr. f. Ohrenh. 
68:1073 (Sept.) 1934. ; 

Goldmann describes two clinical histories that are of interest in determining 
to what extent retained or ectopic teeth cause or influence endonasal processes. In 
the first patient, in whom a chronic pharyngitis existed, the cause was an appar- 
ently isolated suppuration of the maxillary sinus, but there also existed a retained 
canine tooth, the radicular point of which reached to the maxillary sinus. Gold- 
mann maintains that the retained tooth, located in the osseous wall of the maxillary 
sinus, directly underneath the mucous membrane, as a sterile foreign body, without 
tendency to growth or wandering, was alone incapable of producing the empyema 
in the maxillary sinus. He thinks that the process developed by way of an infec- 
tion of the mucous membrane, most likely a rhinitis that involved the posterior 
ethmoid bone and the sphenoid sinus. The retained tooth was merely a predis- 
posing factor for the changes in the mucous membrane as well as for the empyema, 
because the mucous membrane covering the tooth was deprived of an osseous basis 
that carried nourishing vessels and thus had a lower resistance than the other 
portions of the mucous membrane. This explains why the inflammatory changes, 
the formation of polyps and of pus, were limited to that portion of the mucous 
membrane. Goldmann thinks that the same explanation applies to all cases, and 
he rejects the opinion which considers the retained tooth as a foreign body that 
irritates the mucous membrane and causes an empyema. Nevertheless, since the 
mucous membrane covering the retained tooth presents an area of lessened resistance 
in case of inflammation in the surrounding regions, he advises the removal of the 
retained tooth in all cases. The second patient whose history is reported had 
recurring epistaxis that originated in an ulceration of the nasal floor, which involved 
the part of the nasal mucous membrane that adhered to a retained tooth. That 
the retained tooth was not the cause of the ulceration, is proved by the following 
factors: 1. The acute inflammation of the maxillary sinus, which existed on 
the side of and during the hemorrhage, ceased after a single irrigation. 2. The 
epistaxis ceased simultaneously with the epithelization of the ulceration. The 
author is convinced that in this case too the retained tooth was merely the cause 
of an area of weakness in the mucous membrane, which in turn resulted in a 
reduced resistance to the inflammatory action of the infectious secretion from the 
rhinitis or the sinusitis. In the conclusion it is pointed out that it is not sufficient 
to remove the retained tooth but that the primary cause must be searched for and 
properly treated. Eprror’s ApsTRAct. 


DEVELOPMENT AND Lack oF DeveLopMENT oF Accessory Nasa Cavities, Par- 
TICULARLY OF THE FRONTAL Sinus. L. Haas, Monatschr. f. Ohrenh. 68:1080 
(Sept.) 1934. 

Haas calls attention to the fact that absence or hypoplasia of the frontal sinus 
is rather frequent. This aplasia is usually considered as an insignificant congenital 
variation that is caused by abnormalities in the embryonal traces. However, the 
author asserts that this explanation is unsatisfactory to rhinologists and to those 
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who have made a study of the embryologic history of the accessory nasal sinuses. 
In view of the common origin of the accessory nasal sinuses it is not readily 
understandable why an aplasia that is supposedly due to an embryonal anomaly 
should be limited to one of the sinuses, the frontal sinus. Haas advances evidence 
which corroborates his theory that the hypoplasia or the aplasia of the frontal 
sinus is the result of a latent or manifest pathologic process through which the 
person passed during early infancy. He thinks that this process resembles the 
inhibition of the pneumatization of the mastoid process. In the majority of cases 
such disturbances in the nasal mucous membrane develop after influenza, scarlet 
fever and other infectious diseases. This theory has practical significance in that 
the existence of a hypoplasia of the frontal sinus indicates the former existence 
of a pathologic process. Like other disorders of the mucous membrane, this one 
creates a predisposition for subsequent disturbances. The author’s observations 
indicate that disorders of the accessory sinuses occur more frequently in persons 


with hypoplasia and aplasia of the frontal sinus. Eprros’s ABSTRACT. 


BEHAVIOR OF FRONTAL SINUS IN OstTEoMA. J. JescHEK, Monatschr. f. Ohrenh. 
68:1107 (Sept.) 1934. 


Jeschek asserts that osteomas of the accessory sinuses are not as rare as is 
frequently assumed and that they develop most often in the frontal sinus. The 
osteomas of the frontal sinus originate as a rule in the posterior wall, near the 
interfrontal septum, but they may develop also from the infundibulum of the ethmoid 
bone or even from the anterior wall. If the osteoma has already grown into all 
the accessory cavities it may be difficult to tell the site of origin. The growth 
of osteomas is usually rather slow, but during puberty and after traumas and 
inflammations the growth may become accelerated. A dying down of an osteoma 
has been observed, and Jeschek thinks that when such a dying down takes place 
a secondary suppuration must have destroyed the pedicle by which the osteoma 
adhered and was nourished. Dead osteomas have been known to be expelled 
through the nose. The opinions about the etiology of osteomas have changed 
in recent years; while formerly it was thought that they developed from embryonal 
rests of cartilage, it is now believed that they develop from periosteal embryonal 
rests. The latter theory is corroborated by the histologic aspects. The objective 
symptoms of osteomas differ greatly, and as a rule they do not become manifest 
until they cause misplacement of other organs or until secondary infections develop 
in the involved sinuses. Occasionally an osteoma causes no symptoms and is dis- 
covered accidentally in the course of roentgeri examination. A dull headache is 
sometimes the only symptom that causes patients with osteoma of the frontal sinus 
to seek medical advice. The larger osteomas may lead to manifestations of mis- 
placement on the bulbus, in the form of exophthalmos, amblyopia and atrophy of 
the optic nerve, or they may cause a hard protrusion on the median orbital rim. 
Lacrimation may develop when the osteoma obstructs the nasal duct. In rare 
cases the tumor may grow into the nose and obstruct the nasal passages. The 
detection of an osteoma in the sinus may become extremely difficult, if as the 
result of a complicating secondary infection and stasis of the secretion a mucocele 
or a mucopyocele masks the symptoms of osteoma. <A careful roentgen examination 
is of great help in such cases, but before the introduction of roentgenology the 
pressure of the secretion often leads to perforation of the cerebral wall and to 
meningitis. The secondary infection in patients that have not been operated on 
is the chief cause of the high mortality rate (48 per cent). For this reason it is 
generally conceded that it is best to resort to surgical treatment as soon as it 
is certain that an osteoma exists, for the spontaneous cessation of growth is rare. 
Jeschek describes the clinical history and the surgical aspects of an interesting 


case in his practice. Berves’s 
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Miscellaneous 
L. Stern, Monatschr. f. Ohrenh. 68:920 


TREATMENT OF ASSOCIATIVE APHASIA. 

(Aug.) 1934. 

Before describing the present status of the therapy of associative aphasia, Stein 
reviews the different opinions regarding the nature of this disorder. He shows 
that some authors consider the disorder as organic and others as functional; others 
ascribe it to organic factors in the central nervous system, and still others stress 
the psychologic factors. Stein expresses a belief that the knowledge about the 
nature of associative aphasia was promoted particularly by Frdéschels’ studies. 
Fréschels stressed the necessity of the exact symptomatologic analysis of the 
disorder. The study of the symptoms together with the anamnesis convinced 
Fréschels that the various aspects of aphasia are not merely different forms but also 
different stages of the disorder. Moreover, it was found that the symptoms of 
associative aphasia cannot be considered as spastic in the sense of neurologic dis- 
turbances, but that they are dependent on the will. This opinion has been built 
up into a well connected theory, which clarifies the internal logic of the symptoms 
and indicates the depth of the anchorage of the psychic ballast; this in turn is 
of importance for the treatment. While the psychologic theory of stuttering 
found constantly more adherents, the theory which considered it a spastic coordina- 
tion neurosis on the basis of a congenital weakness of the syllabic coordination 
apparatus or a respiratory disturbance lost ground constantly. Stein does not 
claim his survey to be complete, but he thinks that it has demonstrated that 
stuttering is a collective term for various nervous disorders of speech. He deplores 
the fact that the therapy has not advanced as satisfactorily as the studies of the 
nature of the disorder. Only some of the observers who emphasized the gymnastic 
factors and exercise and the advocates of psychotherapy took sufficient account 
of the nature of the disorder. Their measures are helpful but inadequate because 
they are too one-sided and do not take cognizance of a number of components. 


Stein stresses the significance of general measures, which are dictated by the 
assumption that the patient’s general condition favors the disorder of speech. 
Growths of adenoids and conditions of irritation in the region of the organs of 
speech should be treated. The general condition must be influenced by proper 
diet, and, if necessary, by medical treatment (bromides, phosphates and 
lecithin should be administered). Other authors recommend the use _ of 
substances that provide a better perfusion of blood into the brain, and 
others recommend medication with adrenal preparations. The use of electricity 
and surgical intervention have been superseded. Stein further evaluates several 
gymnastic or exercise methods and the psychoanalytic and related methods. He 
himself employs a method which aims at harmonizing the imaginative and expressive 
life of the patient. He considers it necessary to replace the abnormal movements 
of speech by forming pathways for new, correct mechanisms. Those who have 
suggested exercises have devised a number of helpful methods. However, pure 
speech gymnastics do not accomplish their aim. This is due to the fact that the 
personality of the patient with associative aphasia has undergone a shifting into 
depression, phobia and abulia, and these factors must be overcome by psychotherapy. 
It is not enough to use exercises and psychotherapy side by side, but a proper 
synthesis of all the measures is essential for the success of the treatment. 
Eprtor’s ABSTRACT. 


BLoopLess REMOVAL OF ForREIGN BopiES FROM THE TRACHEA OF CHILDREN. I. E. 


Dawypow, Monatschr. f. Ohrenh. 68:936 (Aug.) 1934. 


Dawydow has used the laryngoscopic method of Siefert for the removal of 
foreign bodies from the trachea. He regards the use of local anesthesia as a great 
advantage. He has employed this method on fifteen patients with a variety of 
foreign bodies which had been in the trachea for periods varying from three days 
to one and a half months. The method is also a useful diagnostic aid in determining 
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the presence of a fixed foreign body in the trachea. No bad results were obtained 
by the use of this method, and even in children in whom signs of bronchopneumonia 
existed the removal of the foreign bodies was followed by a rapid return to normal 


of the affected lung. Eprror’s ABSTRACT. 


CriticAL EvALUATION OF Various Types OF ILLUMINATION USED IN BrONCHO- 
Esopnacoscopy. F. Hastincer, Monatschr. f. Ohrenh. 68:1157 (Oct.) 1934. 


Haslinger gives a critical review of the modern instruments that are being 
widely used. He discusses the two types of illumination in endoscopic instruments 
—that in which light rays are reflected into the tube from without and that in 
which illumination is furnished by a small lamp at the distal end of the tube. 
The first type of lighting is termed proximal and the latter distal. The author 
evaluates the principle of distal illumination as it is employed in the Jackson 
instrument. He mentions as disadvantages of distal illumination that only small 
lamps can be used, that only the immediate surroundings at the end of the tube 
are illuminated and that the caliber of the tube must be comparatively large. Users 
of endoscopes with distal illumination concede these shortcomings but stress as an 
advantage the entirely unhindered approach to the lumen. The author next 
describes and evaluates endoscopes with proximal illumination. He points out 
that the mirrors or prisms that are necessary for the reflection of rays obstruct 
the entrance to the tube to a considerable extent. In view of the shortcomings 
of the two types of endoscopes he attempted to devise a new instrument that would 
retain the advantages of proximal (external) illumination but would avoid its short- 
comings. He succeeded in constructing an instrument that permits the unhindered 
introduction of instruments and that furnishes good illumination. A shifting of 
the lighting apparatus when elongation tubes are being introduced or removed is 
unnecessary. The widening at the proximal end of the tube is of essential signifi- 
cance, because it makes it possible to throw the light that is reflected by the mirror 
deep into the tube without necessitating a projection of the mirror into the lumen. 
The illumination at the distal end resembles that of other endoscopes with a 
proximal arrangement of the illumination. Eprror’s ABSTRACT. 
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Book Reviews 


Abscess of the Brain: Its Pathology, Diagnosis and Treatment. By 
E. Miles Atkinson, M.B., F.R.C.S. (Eng.). Price, 21 shillings. Pp. 289, 
with 45 illustrations. London: Medical Publications, Ltd., 1934. 


Atkinson discusses in a lucid manner the many problems associated with abscess 
of the brain, including problems in pathology as well as those in diagnosis and 
treatment. The otologist will welcome this notable contribution to the present 
knowledge of the most serious complication of otitis media. 


The logical person to handle properly the surgical problem of abscess of the 
brain is the otologist, because a most important step in successful treatment is the 
elimination of the infection in the middle ear and, in the second place, the most 
successful way of draining an abscess of the brain is by following the route of 
infection from the middle ear. 


The volume contains two hundred and eighty-nine pages, with numerous illus- 
trations covering especially the pathology. 


Festschrift, Ino Kubo zu seinem 60. Geburtstag (26. Dezember 1934) 
von seinen auslandischen Freunden gewidmet. Pp. 378. Tokyo: The 
Herald Press, Ltd., 1934. 


This is a beautiful volume contributed by the friends of Ino Kubo in foreign 
lands all over the world, a worthy tribute containing many valuable contributions 
to the literature in the field of otolaryngology. 
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Directory of Otolaryngologic Societies * 


FOREIGN 


CoLLEGIUM OTO-RHINO-LARYNGOLOGICUM AMICITIZ SACRUM 
Prof. Gunnar Holmgren, Karolinska Mediko Kirurgiska Institut, 


President : 


Stockholm, Sweden. 
Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg, 143, Groningen, The 


Netherlands. 


NATIONAL 


AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryNGOLoGy, OTOLOGY AND RHINOLOGY 

Chairman: Dr. Ralph A. Fenton, 1020 S. W. Taylor St., Portland, Ore. 

Secretary: Dr. Gordon B. New, Mayo Clinic, Rochester, Minn. 

Place: Kansas City, Mo. Time: 1936. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 


President: Dr. Wells P. Eagleton, 15 Lombardy St., Newark, N. J. 
President-Elect: Dr. Frank E. Burch; 408 Peter St., St. Paul. 
Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 


Place: Cincinnati. Time: Sept. 14-20, 1935. 


AMERICAN BrRONCHOSCOPIC SOCIETY 


Dr. H. M. Taylor, 111 W. Adams St., Jacksonville, Florida. 
Dr. Lyman Richards, 319 Longwood Ave., Boston. 


President : 
Secretary : 


AMERICAN LARYNGOLOGICAL ASSOCIATION 


Dr. Dunbar Roy, 113 N. Pryor St., Atlanta, Ga. 
Dr. W. V. Mullin, 9204 Euclid Ave., Cleveland. 


President : 
Secretary : 


AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OroLocicat Society, INc. 


President: Dr. Perry G. Goldsmith, 170 St. George St., Toronto, Canada. 
Secretary: Dr. R. L. Loughran, Sharon, Conn. 


SECTIONS: 


Eastern.—Chairman : 
Southern.—Chairman: 
Middle.—Chairman : 

Mid-Western.—Chairman: 


Dr. Frederick T. Hill, Professional Bldg., Waterville, Maine. . 

Dr. Beverly R. Kennon, Medical Arts Bldg., Norfolk, Va. 
Dr. Daniel W. Layman, Medical Arts Bldg., Indianapolis. 
Dr. Edward H. Cary, Medical Arts Bldg., Dallas, 


Texas. 
Western.—Chairman: Dr. Frank A. Burton, Bank of America Bldg., San Diego, 
Calif. 
AMERICAN OTOLOGICAL SOCIETY 
President: Dr. Francis R. Packard, 304 S. 19th St., Philadelphia. 


Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 


* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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